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(54) ACTIVE MATRIX LIQUID CRYSTAL DISPLAY AND ITS MANUFACTURING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an active matrix liquid crystal 
display, which protects a color filter and a black matrix without reducing 
the transmittance, and easily and precisely prescribe the gap between a 
TFT substrate and a counter substrate, without providing a spacer and 
its manufacturing method. 

SOLUTION: In a liquid crystal display device, having a CF(color filter) on 
TFT structure where a color filter 10, a black matrix(BM) 1 1 in the 
upper layer of a TFT and the upper layer of a data line 7, and a pixel 
electrode are provided on the TFT substrate having a gate line 5 and 
the data line 7, a first thick overcoat layer and a second thin overcoat 
layer are arranged on the BM 1 1, and only the second thin overcoat 
layer is arranged on the CF 10 in a display area, and the BM 1 1 is surely 
protected by the first overcoat layer, with attenuation of incident light I : 
being suppressed by the second overcoat layer to improve the effective 
numerical aperture. 




r LEGAL STATUS 

[Date of request for examination] 28.1 1 .2001 

[Date of sending the examiner s decision of rejection] 08.06.2004 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application converted 
registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiners decision of 2004-14304 
rejection] 

[Date of requesting appeal against examiners decision 08.07.2004 
of rejection] 

[Date of extinction of right] 



Copyright (C); 1998,2003 Japan Patent Office 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Two or more gate lines and data lines which liquid crystal is ****(ed) between the substrates 
of the couple by which opposite arrangement was carried out, and intersect the substrate by the side of 
one mutually, The thin film transistor prepared near the crossover field of said gate line and said data 
line, The light filter arranged in each pixel field surrounded with said gate line and said data line, It is the 
active matrix liquid crystal display which has a wrap overcoat layer for the substrate front face by the 
side of said one containing said thin film transistor and said light filter. The active matrix liquid crystal 
display characterized by forming said overcoat layer so that the thickness on said light filter may 
become thinner than the thickness on the field except said light filter. 

[Claim 2] The active matrix liquid crystal display according to claim 1 characterized by making the 
structure to which said overcoat layer carried out the laminating of two or more overcoat layers on the 
field except said light filter. 

[Claim 3] Two or more gate lines and data lines which liquid crystal is ****(ed) between the substrates 
of the couple by which opposite arrangement was carried out, and intersect the substrate by the side of 
one mutually, The thin film transistor prepared near the crossover field of said gate line and said data 
line, The light filter arranged by each pixel surrounded with said gate line and said data line, It is the 
active matrix liquid crystal display which has a wrap overcoat layer for the substrate front face by the 
side of said one containing said thin film transistor and said light filter. The active matrix liquid crystal 
display characterized by for said overcoat layer consisting of the 1st overcoat layer and the 2nd 
overcoat layer, and arranging only said 2nd overcoat layer on said light filter. 

[Claim 4] Two or more gate lines and data lines which liquid crystal is ****(ed) between the substrates 
of the couple by which opposite arrangement was carried out, and intersect the substrate by the side of 
one mutually, The thin film transistor prepared near the crossover field of said gate line and said data 
line, The light filter arranged in each pixel field surrounded with said gate line and said data line, It is the 
active matrix liquid crystal display which has a wrap overcoat layer for the substrate front face by the 
side of said one containing said thin film transistor and said light filter. The active matrix liquid crystal 
display characterized by for said overcoat layer consisting of the 1st overcoat layer and the 2nd 
overcoat layer, and arranging only said 2nd overcoat layer on said light filter. 

[Claim 5] Two or more gate lines and data lines which liquid crystal is ****(ed) between the substrates 
of the couple by which opposite arrangement was carried out, and intersect the substrate by the side of 
one mutually, The thin film transistor prepared near the crossover field of said gate line and said data 
line, The light filter arranged in each pixel field surrounded with said gate line and said data line, It is the 
active matrix liquid crystal display which has a wrap overcoat layer for the substrate front face by the 
side of said one containing said thin film transistor and said light filter. Said overcoat layer has the 1st 
overcoat layer and the 2nd overcoat layer. Said light filter It is the active matrix liquid crystal display 
characterized by being formed between said 1st overcoat layer and forming said 2nd overcoat layer in a 
wrap form in the substrate front face by the side of said one containing said light filter and said 1st 
overcoat layer. 

[Claim 6] The active matrix liquid crystal display according to claim 1 to 5 with which the gap between 
the substrates which a spacer is formed on the heights formed including said thin film transistor and 
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said overcoat layer, and counter with said heights and said spacer is specified. 

[Claim 7] The active matrix liquid crystal display according to claim 1 to 5 with which the gap between 
the substrates which the thickness of said overcoat layer is set up and counter by said heights so that 
the substrate with which the heights formed including said thin film transistor and said overcoat layer 
counter may be contacted is specified. 

[Claim 8] The active matrix liquid crystal display according to claim 1 to 7 with which the black matrix is 
formed on said thin film transistor field. 

[Claim 9] The active matrix liquid crystal display according to claim 8 with which said light filter is 
formed on said thin film transistor field. 

[Claim 10] The active matrix liquid crystal display according to claim 1 to 9 with which a black matrix is 
formed on said data line. 

[Claim 11] The process which forms a thin film transistor in each pixel field surrounded with said gate 
line and said data line with two or more gate lines and data lines which intersect the 1st substrate 
mutually, The process which arranges a light filter in each pixel field surrounded with said gate line and 
said data line through the passivation film. The process which forms an overcoat layer so that the 
substrate front face by the side of said one containing said light filter may be covered. The process 
which forms a pixel electrode on said overcoat layer, and the process which carries out opposite 
arrangement of the 2nd substrate at said 1st substrate, and **** liquid crystal between said 1st and 
2nd substrates, It is the manufacture approach of an active matrix liquid crystal display of ****(ing). The 
manufacture approach of the active matrix liquid crystal display characterized by facing forming said 
overcoat layer and forming the overcoat layer on said light filter more thinly than the overcoat layer of 
other fields. 

[Claim 12] Said overcoat layer is an active matrix liquid crystal display according to claim 1 1 using the 
overcoat layer with viscosity it is formed by carrying out spin spreading of two or more overcoat layers, 
and lower than the overcoat layer of other fields in the overcoat layer on said light filter. 
[Claim 13] Said overcoat layer is an active matrix liquid crystal display according to claim 11 or 12 in 
which it is formed in by carrying out spin spreading of two or more overcoat layers, and an engine speed 
forms the overcoat layer on said light filter by high spin spreading rather than the overcoat layer of 
other fields. 

[Claim 14] The process which forms a thin film transistor in each pixel field surrounded with said gate 
line and said data line with two or more gate lines and data lines which intersect the 1st substrate 
mutually, The process which arranges a light filter in each pixel field surrounded with said gate line and 
said data line through the passivation film, The process which forms an overcoat layer so that said 1st 
substrate front face containing said light filter may be covered, The process which forms a pixel 
electrode on said overcoat layer, and the process which carries out opposite arrangement of the 2nd 
substrate at said 1st substrate, and **** liquid crystal between said 1st and 2nd substrates, It is the 
manufacture approach of an active matrix liquid crystal display of ****(ing). The process which forms 
said overcoat layer is performed by carrying out sequential formation of the 1st overcoat layer and the 
2nd overcoat layer. The manufacture approach of the active matrix liquid crystal display characterized 
by forming said 2nd overcoat layer in a wrap form in said light filter top. 

[Claim 15] The process which forms a thin film transistor in each pixel field surrounded with said gate 
line and said data line with two or more gate lines and data lines which intersect the 1st substrate 
mutually, The process which arranges a light filter in each pixel field surrounded with said gate line and 
said data line through the passivation film, The process which forms an overcoat layer so that said 1st 
substrate front face containing said light filter may be covered. The process which forms a pixel 
electrode on said overcoat layer, and the process which carries out opposite arrangement of the 2nd 
substrate at said 1st substrate, and **** liquid crystal between said 1st and 2nd substrates, It is the 
manufacture approach of an active matrix liquid crystal display of ****(ing). The process which forms 
said overcoat layer forms the 1st overcoat layer in said 1st substrate front face except said light filter. 
The manufacture approach of the active matrix liquid crystal display characterized by being carried out 



by forming the 2nd overcoat layer thinner than said 1st overcoat iayer on said light filter. 
[Claim 16] The manufacture approach of an active matrix liquid crystal display according to claim 15 of 
performing said 1 st overcoat layer and said 2nd overcoat layer at the process of 1 by changing the light 
exposure for each overcoat layer. 

[Claim 17] Adjustment of said light exposure is the manufacture approach of the active matrix liquid 
crystal display according to claim 16 performed at the process of 1 using the gray tone mask which 
consists of the protection-from-light section, the transflective section, and the transparency section. 
[Claim 18] The process which forms a thin film transistor in each pixel field surrounded with said gate 
line and said data line with two or more gate lines and data lines which intersect the 1st substrate 
mutually, The process which arranges a light filter in each pixel field surrounded with said gate line and 
said data line through the passivation film, The process which forms an overcoat layer so that said 1st 
substrate front face containing said light filter may be covered, The process which forms a pixel 
electrode on said overcoat layer, and the process which carries out opposite arrangement of the 2nd 
substrate at said 1st substrate, and **** liquid crystal between said 1st and 2nd substrates, It is the 
manufacture approach of an active matrix liquid crystal display of ****(ing). The process which forms 
said overcoat layer includes the process which forms the 1st overcoat layer, and the process which 
forms the 2nd overcoat layer. The process which forms said 1st overcoat layer It does as the process 
which forms said thin film transistor, and the process which forms said light filter. The process which is 
performed by forming the 1st overcoat layer in said 1st substrate front face except the formation field 
of said light filter, and forms said light filter The process which is performed by forming a light filter 
between said 1st overcoat layer, and forms said 2nd overcoat layer It does as the process which forms 
said light filter, and the process which forms said pixel electrode. The manufacture approach of the 
active matrix liquid crystal display characterized by being carried out by covering said 1st substrate 
front face containing said light filter and said 1st overcoat layer in the 2nd overcoat layer. 
[Claim 19] The manufacture approach of the active matrix liquid crystal display according to claim 11 to 
18 characterized by forming the spacer which specifies the gap between said 1st and 2nd substrates on 
said heights after forming the heights containing said thin film transistor and said overcoat layer. 
[Claim 20] The manufacture approach of claim 11 which adjusts the thickness of said overcoat layer so 
that it may face forming the heights containing said thin film transistor and said overcoat layer and said 
heights may specify the gap between said 1st and 2nd substrates in contact with said 2nd substrate 
thru/or the active matrix liquid crystal display any 1 publication of 18. 

[Claim 21] The manufacture approach of an active matrix liquid crystal display according to claim 11 to 
20 that a black matrix is formed on said thin film transistor field. 

[Claim 22] The manufacture approach of an active matrix liquid crystal display according to claim 21 
that said light filter is formed on said thin film transistor field. 

[Claim 23] The manufacture approach of an active matrix liquid crystal display according to claim 11 to 
22 that a black matrix is formed on said data line. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the active matrix liquid crystal indicating 
equipment and its manufacture approach of the CF ON TFT structure in which a switching element and 
CF (light filter), such as TFT (thin film transistor), were formed on the same substrate, about an active 
matrix liquid crystal indicating equipment and its manufacture approach. 
[0002] 

[Description of the Prior Art] In recent years, development of the active matrix liquid crystal display 
using a thin film transistor etc. as a switching element is furthered. This liquid crystal display consists of 
liquid crystal ****(ed) between the TFT substrate with which switching elements, such as a thin film 
transistor, are formed, the opposite substrate with which a counterelectrode is formed, and both 
substrates. A TFT substrate A gate electrode, gate dielectric film, a semi-conductor layer, the thin film 
transistor that consists of the source / a drain electrode, It has a terminal for connecting with the wrap 
passivation film, the orientation film, and an external circuit the pixel electrode and these which are 
formed for every pixel etc. an opposite substrate It has transparent electrodes, such as a light filter of 
each color of the black matrix which intercepts the light which carries out incidence to a thin film 
transistor field and a wiring layer, and RGB which performs color display, and ITO, the orientation film, 
etc., and the spacer which maintains a gap at a predetermined distance is put among both substrates. 
[0003] Although highly minute-ization is called for and it is necessary in such an active matrix liquid 
crystal display to attain the densification of a pixel for that purpose in order to raise display grace In the 
liquid crystal display of the structure where a light filter and a black matrix which were mentioned above 
have been arranged at the opposite substrate side Since the error arose in the alignment between both 
the substrates that can be set like an erector, the light filter and the black matrix needed to be 
expected beforehand, the margin needed to be formed, it is difficult to secure the area (numerical 
aperture) of pixel opening to the maximum, and it had become the hindrance of densification. 
[0004] Then, in order to reduce the margin of a light filter and a black matrix and to raise a numerical 
aperture, the approach of forming a light filter and a black matrix in the TFT substrate side with which 
switching elements, such as a thin film transistor, are formed, and the so-called CF ON TFT are 
proposed, and the structure is indicated by JP,2-54217,A, JP,3-237432,A, etc.. 

[0005] Although amplification of a pixel numerical aperture can be attained with CF ON TFT structure 
while it is not necessary to take into consideration the alignment margin of a TFT substrate and an 
opposite substrate and a production process can be simplified since a light filter and a black matrix are 
formed in a TFT substrate side On the other hand, in order to form a pixel electrode on a light filter, a 
level difference arises in a pixel electrode reflecting the irregularity of a light filter etc., turbulence arises 
in the orientation of liquid crystal with this level difference, and the problem of causing disclination, a 
reverse tilt domain, etc. arises. 

[0006] Since the irregularity of a light filter and a black matrix is fill uped with JP,8-122824,A to this 
problem, after carrying out patterning of a light filter and the black matrix, the approach of forming the 
flattening film is indicated. The liquid crystal display which has the flattening film indicated by the above- 
mentioned official report is explained with reference to drawing 17 . In addition, although the technique 
of using polycrystalline silicon TFT (p-SiTFT) as a switching element is indicated in JP,8-1 22824.A, here 
explains on account of explanation as a thing using the channel dirty mold amorphous silicon TFT (a- 
SiTFT) as a switching element. 

[0007] As shown in drawing 17 , gate dielectric film 6 is formed so that gate electrode 5b may be formed 
on the transparence insulation substrate 4 and a liquid crystal display given [ above-mentioned ] in an 
official report may cover gate electrode 5b. The semi-conductor layer 15 is formed so that it may 
moreover superimpose on gate electrode 5b, source electrode 8b separated on the center section and 



drain electrode 8a are connected to the semi-conductor layer 15 through an ohmic contact layer (not 
shown), and the thin film transistor is formed. And the passivation film 9 is formed so that this thin film 
transistor may be covered. 

[0008] Here, although a light filter 10 and the black matrix 1 1 are formed on this passivation film 9 and 
the pixel electrode 14 is formed through an overcoat layer in the liquid crystal display of CF ON TFT 
structure on it, in the above-mentioned official report, in order to carry out flattening of the level 
difference of a light filter 10 and the black matrix 11, the flattening film 24 of a thick film is formed, and 
it is characterized by embedding thoroughly a light filter 10 and the black matrix 1 1. And after forming 
the contact hole 19 which pierces through the flattening film 24 and the passivation film 9, the 
transparence electric conduction film used as the pixel electrode 14 was formed, and it has connected 
with source electrode 8b. 

[0009] In addition, it sets to the formation process of a CF ON TFT substrate. It is about (when the 
quantity of light which carries out incidence to BM is set to TO and the quantity of light which carries 
out outgoing radiation is set to T1) Optical Density(OD) =3 as a light-shielding film of a thin film 
transistor. Although it is necessary to form the detailed pattern of the photopolymer black matrix layer 
of OD=-log10 (T1/T0) and a definition The technique which forms a detailed pattern is indicated by 
establishing a photopolymer black matrix on the substrate light filter 10, and exposing it in an 
application-for-patent No. 013571 [ 2000 to ] official report. According to this approach, even if only a 
front face is exposed, since the adhesion of the substrate light filter 10 and the black matrix 11 is good, 
the black matrix 1 1 high [ OD ] can form a detailed pattern, without separating from the substrate light 
filter 10. 
[0010] 

[Problem(s) to be Solved by the Invention] With the above-mentioned flattening technique, the flattening 
film 24 is applied so that the level difference formed in a TFT substrate may be covered, but generally, 
the thickness of the black matrix 11 and a light filter 10 is about 1-2 micrometers, and when they are 
piled up, the level difference of about 2-3 micrometers produces it. Therefore, when it is going to cover 
this level difference with the flattening film 24, about 1.5 times [ of a level difference ] thickness will be 
needed, about 3-4.5-micrometer thickness will be needed as flattening film 24, and the thickness of the 
flattening film 24 on a light filter 10 will become thick. 

[001 1] Here, the permeability of the light near the wavelength of 400-500nm is about 95% per 1 
micrometer of thickness, when using photosensitive acrylic resin and the photosensitive acrylic resin of 
a positive type especially as flattening film 24, in the flattening film 24 whole of 3-micrometer thickness, 
the amount of transmitted lights becomes about 85%, the permeability of a liquid crystal display will 
worsen or problems, like a white balance collapses will produce it. Thus, without carrying out flattening 
of the level difference of a light filter 10 or the black matrix 11 thoroughly, since effectual transmission 
becomes low with the flattening film 24 of a thick film, also when transmission becomes high having 
shaded the disclination produced with a level difference rather effectually [ direction ] by the black 
matrix, it is generated. 

[001 2] On the other hand, when the flattening film 24 was not formed at all, as for the light filter 10 or 
the black matrix 1 1, it turned out that it swells with the exfoliation liquid used at a subsequent 
patterning process, and peeling arises from the edge. Moreover, although an overcoat layer is generally 
applied by the spin coat when forming ingredients, such as the same acrylic, in the shape of a thin film 
with the flattening film 24 and using only as an overcoat layer on a light filter 10 or the black matrix 1 1 
Since the level difference of a light filter 10 or the black matrix 1 1 is too large It can hardly apply to the 
front face of a part with the big level difference of a light filter 10 or the black matrix 11. It turned out 
that a black matrix swells at the process after the overcoat stratification, for example, the resist 
exfoliation process in a pixel electrode formation process, and nonconformity, like film peeling arises 
arises. 

[0013] Thus, if CF ON TFT structure is used, the margin of the alignment of a TFT substrate and an 
opposite substrate can be reduced, a numerical aperture can be raised, but in order for a big level 



difference to arise by the light filter 10 or the black matrix 11 and to bury this level difference, when the 
flattening film 24 of a thick film is formed, permeability falls by the optical absorption by the flattening 
film 24 shortly, and there is a problem that the effectiveness of the improvement in a numerical aperture 
will be offset. 

[0014] This invention is made in view of the above-mentioned trouble, and the main object is in offering 

the active matrix liquid crystal display and its manufacture approach of the CF ON TFT structure where 

a light filter and a black matrix can be protected certainly, without reducing transmission. 

[0015] Moreover, other objects of this invention are about the gap of a TFT substrate and an opposite 

substrate to offer high degree of accuracy, the active matrix liquid crystal display which can be specified 

simple, and its manufacture approach, without forming a spacer separately. 

[0016] 

[Means for Solving the Problem] Two or more gate lines and data lines with which liquid crystal is 
****(ed) and intersects the substrate by the side of one mutually between the substrates of a couple 
with which opposite arrangement of this invention was carried out in order to attain the above- 
mentioned object, The thin film transistor prepared near the crossover field of said gate line and said 
data line. The light filter arranged in each pixel field surrounded with said gate line and said data line, It is 
the active matrix liquid crystal display which has a wrap overcoat layer for the substrate front face by 
the side of said one containing said thin film transistor and said light filter. It has the basic configuration 
that said overcoat layer is formed so that the thickness on said light filter may become thinner than the 
thickness on the field except said light filter. The active matrix liquid crystal display of the basic 
configuration of this invention has the following suitable application gestalten. 

[0017] The structure to which said overcoat layer carried out the laminating of two or more overcoat 
layers to the 1st on the field except said light filter first is made. 

[0018] Next, two or more gate lines and data lines which liquid crystal is ****(ed) by the 2nd between 
the substrates of the couple by which opposite arrangement was carried out, and intersect the 
substrate by the side of one mutually, The thin film transistor prepared near the crossover field of said 
gate line and said data line, The light filter arranged by each pixel surrounded with said gate line and said 
data line, It is the active matrix liquid crystal display which has a wrap overcoat layer for the substrate 
front face by the side of said one containing said thin film transistor and said light filter. Said overcoat 
layer consists of the 1st overcoat layer and the 2nd overcoat layer, and only said 2nd overcoat layer is 
arranged on said light filter. 

[0019] Next, two or more gate lines and data lines which liquid crystal is ****(ed) by the 3rd between 
the substrates of the couple by which opposite arrangement was carried out, and intersect the 
substrate by the side of one mutually, The thin film transistor prepared near the crossover field of said 
gate line and said data line, The light filter arranged in each pixel field surrounded with said gate line and 
said data line, It is the active matrix liquid crystal display which has a wrap overcoat layer for the 
substrate front face by the side of said one containing said thin film transistor and said light filter. Said 
overcoat layer consists of the 1st overcoat layer and the 2nd overcoat layer, and only said 2nd overcoat 
layer is arranged on said light filter. 

[0020] Next, two or more gate lines and data lines which liquid crystal is ****(ed) by the 4th between 
the substrates of the couple by which opposite arrangement was carried out, and intersect the 
substrate by the side of one mutually, The thin film transistor prepared near the crossover field of said 
gate line and said data line, The light filter arranged in each pixel field surrounded with said gate line and 
said data line, It is the active matrix liquid crystal display which has a wrap overcoat layer for the 
substrate front face by the side of said one containing said thin film transistor and said light filter. Said 
overcoat layer has the 1st overcoat layer and the 2nd overcoat layer. Said light filter It is the active 
matrix liquid crystal display characterized by being formed between said 1st overcoat layer and forming 
said 2nd overcoat layer in a wrap form in the substrate front face by the side of said one containing said 
light filter and said 1st overcoat layer. 

[0021] Next, the thickness of said overcoat layer is set up and the gap between the substrates which 



counter by said heights is specified so that the substrate with which the heights which a spacer is 
formed on the heights formed in the 5th including said thin film transistor and said overcoat layer, and 
the gap between the substrates which counter with said heights and said spacer is specified, or are 
formed including said thin film transistor and said overcoat layer counter may be contacted. 
[0022] Next, a black matrix is formed on said thin film transistor field, and said light filter is formed on 
said thin film transistor field the 6th. 

[0023] Next, on said data line, a black matrix is formed the 7th. 

[0024] Next, the manufacture approach of the active matrix liquid crystal display of this invention The 
process which forms a thin film transistor in each pixel field surrounded with said gate line and said data 
line with two or more gate lines and data lines which intersect the 1st substrate mutually, The process 
which arranges a light filter in each pixel field surrounded with said gate line and said data line through 
the passivation film, The process which forms an overcoat layer so that the substrate front face by the 
side of said one containing said light filter may be covered, The process which forms a pixel electrode 
on said overcoat layer, and the process which carries out opposite arrangement of the 2nd substrate at 
said 1st substrate, and **** liquid crystal between said 1st and 2nd substrates, It is the manufacture 
approach of an active matrix liquid crystal indicating equipment of ****(ing). It faces forming said 
overcoat layer and has the basic configuration of forming the overcoat layer on said light filter more 
thinly than the overcoat layer of other fields. The manufacture approach of the active matrix liquid 
crystal display of the basic configuration of this invention has the following suitable application gestalten. 
[0025] First, said overcoat layer is formed in the 1st by carrying out spin spreading of two or more 
overcoat layers, and an overcoat layer with viscosity lower than the overcoat layer of other fields is 
used for the overcoat layer on said light filter, or said overcoat layer is formed by carrying out spin 
spreading of two or more overcoat layers, and forms the overcoat layer on said light filter by spin 
spreading with a high rotational frequency rather than the overcoat layer of other fields. 
[0026] With next, two or more gate lines and data lines which intersect the 2nd mutually at the 1st 
substrate The process which forms a thin film transistor in each pixel field surrounded with said gate 
line and said data line, The process which arranges a light filter in each pixel field surrounded with said 
gate line and said data line through the passivation film, The process which forms an overcoat layer so 
that said 1st substrate front face containing said light filter may be covered, The process which forms a 
pixel electrode on said overcoat layer, and the process which carries out opposite arrangement of the 
2nd substrate at said 1 st substrate, and **** liquid crystal between said 1st and 2nd substrates, It is 
the manufacture approach of an active matrix liquid crystal display of ****(ing). The process which 
forms said overcoat layer is performed by carrying out sequential formation of the 1st overcoat layer 
and the 2nd overcoat layer, and said 2nd overcoat layer is formed in a wrap form in said light filter top. 
[0027] With next, two or more gate lines and data lines which intersect the 3rd mutually at the 1st 
substrate The process which forms a thin film transistor in each pixel field surrounded with said gate 
line and said data line, The process which arranges a light filter in each pixel field surrounded with said 
gate line and said data line through the passivation film, The process which forms an overcoat layer so 
that said 1st substrate front face containing said light filter may be covered, The process which forms a 
pixel electrode on said overcoat layer, and the process which carries out opposite arrangement of the 
2nd substrate at said 1st substrate, and **** liquid crystal between said 1st and 2nd substrates, It is 
the manufacture approach of an active matrix liquid crystal display of ****(ing). The process which 
forms said overcoat layer forms the 1st overcoat layer in said 1st substrate front face except said light 
filter. It is carried out by forming the 2nd overcoat layer thinner than said 1st overcoat layer on said 
light filter. By said 1st overcoat layer and said 2nd overcoat layer changing the light exposure for each 
overcoat layer, it carries out at the process of 1 and adjustment of said light exposure is performed at 
the process of 1 using the gray tone mask which consists of the protection-from-light section, the 
transflective section, and the transparency section. 

[0028] With next, two or more gate lines and data lines which intersect the 4th mutually at the 1st 
substrate The process which forms a thin film transistor in each pixel field surrounded with said gate 



line and said data line, The process which arranges a light filter in each pixel field surrounded w.th said 
gate line and said data line through the passivation film, The process which forms an overcoat layer so 
that said 1st substrate front face containing said light filter may be covered, The process wh.ch forms a 
pixel electrode on said overcoat layer, and the process which carries out opposite arrangement of the 
2nd substrate at said 1st substrate, and **** liquid crystal between said 1st and 2nd substrates. It ,s 
the manufacture approach of an active matrix liquid crystal display of ****(ing). The process wh.ch 
forms said overcoat layer includes the process which forms the 1st overcoat layer, and the process 
which forms the 2nd overcoat layer. The process which forms said 1st overcoat layer It does as the 
process which forms said thin film transistor, and the process which forms said light filter. The process 
which is performed by forming the 1st overcoat layer in said 1st substrate front face except the 
formation field of said light filter, and forms said light filter The process which is performed by form.ng a 
light filter between said 1st overcoat layer, and forms said 2nd overcoat layer It .s earned out by 
covering the 1 st [ of the process which forms said light filter, and the process which forms sa.d p.xel 
electrode / said ] substrate front face in which it is enough for and said light filter and sa.d 1st overcoat 
layer are included in the 2nd overcoat layer. 

[0029] Next after forming the heights which contain said thin film transistor and sa.d overcoat layer in 
the 5th On said heights, the spacer which specifies the gap between said 1st and 2nd substrates is 
formed' It faces forming the heights containing said thin film transistor and said overcoat layer, and the 
thickness of said overcoat layer is adjusted so that said heights may specify the gap between sa.d 1st 
and 2nd substrates in contact with said 2nd substrate. 

[0030] Next, a black matrix is formed on said thin film transistor field, and said light filter ,s formed on 
said thin film transistor field the 6th. 

[0031] Next, on said data line, a black matrix is formed the 7th. 

[0032] - . . -p . • 

[Embodiment of the Invention] The active matrix liquid crystal display concern.ng this .nvent.on To the 
TFT substrate with which a gate line, the data line, and TFT are formed in the gestalt of des.rable 1 
operation, a light filter. It is the liquid crystal display of the CF ON TFT structure where the black matrix 
formed in the TFT upper layer and the data-line upper layer and the pixel electrode were prepared. On a 
black matrix the 1st overcoat layer of a thick film and the 2nd overcoat layer of a th.n film are arranged. 
While only the 2nd overcoat layer of a thin film is arranged on the light filter of a viewing area and a 
black matrix is certainly protected by the 1 st overcoat layer of a thick film Attenuation of .nc.dent l.ght 
is controlled by the 2nd overcoat layer of a thin film, and improvement in an effectual numencal aperture 
can be aimed at. 
[0033] 

[Example] The gestalt of operation of above-mentioned this invention is explained with reference to a 
drawing about the example of this invention that it should explain to a detail further. 
[0034] [Example 1] The active matrix liquid crystal display concerning the 1st example of th.s invention 
and its manufacture approach are first explained with reference to drawing 1 thru/or draw.ng 5 . Dj^wjnjs 
1 is the circuit diagram showing the configuration of a liquid crystal display, and drawing 2 and draw.ng 3 
are the top views showing typically the physical relationship of a light filter, a black matr.x, and the 
overcoat layer that is the description part of this example. Moreover, drawing 4 is the sect.onal v.ew 
showing the structure of the liquid crystal display of this example, and drawing 5 is the process sect.onal 
view showing the process approach. 

[0035] As shown in drawing 1 . an active matrix liquid crystal indicating equipment is arranged so that 
the gate line 5 and the data line 7 may intersect perpendicularly mutually on a transparence .nsulat.on 
substrate and TFT17 is formed so that it may correspond to a part for the intersect.on of these wiring. 
It connects with the gate electrode of TFT 17, and TFT17 corresponding to a pixel drives the gate l.ne 5 
with the scan signal inputted into a gate electrode from the gate line 5. Moreover, it connects w.th the 
drain electrode of TFT 17, and the data line 7 inputs a data signal into a drain electrode. A p.xel 
electrode is connected to the source electrode of TFT17, and the pixel capacity 18 is formed of the 



liquid crystal layer 3 between a pixel electrode and the counterelectrode formed on the opposite 
substrate. 

[0036] Next, with reference to drawing 2 and drawing 3 , physical relationship with the light filter 10 and 
black matrix 11. 1st, and 2nd overcoat layers 12 and 13 is explained. [ in the liquid crystal display of this 
example ] In addition, since it will lap if the configuration of a pixel part is shown and each class is 
expressed to the same drawing, and relation becomes not clear, drawing 2 and drawing 3 indicate the 
physical relationship of the gate line 5, data-line 7, black matrix 11, 1st, and 2nd overcoat layers 12 and 
13 to drawing 2 , and indicate the physical relationship of the gate line 5, the data line 7, a light filter 10, 
and the black matrix 1 1 to drawing 3 . 

[0037] As shown in drawing 2 and drawing 3 , the black matrix 1 1 is formed on TFT17 and the data line 7, 
and the optical leakage of the circumference of protection from light of TFT17 and wiring is shaded. And 
as these black matrix 1 1 was covered, the 1 st overcoat layer 1 2 was formed, and the black matrix 1 1 is 
protected. As the black matrix 11, a light filter 10. and the 1st overcoat layer 12 are furthermore 
covered, the 2nd overcoat layer 13 is formed. In addition, the pixel electrode is connected to source 
electrode 8b through the contact hole 19 of the 2nd overcoat layer 13. 

[0038] The 1st and 2nd overcoat layers 12 and 13 prepared by this example are not the things aiming at 
flattening here. Rather, it is thick on the black matrix 1 1 used as the heights of a TFT substrate, and is 
thinly formed on a light filter 10. The level difference of the black matrix 11 or a light filter 10 Since 
flattening is not carried out by these overcoat layers 12 and 13, it is necessary to hide the disclination 
produced by orientation turbulence of liquid crystal, and. as for the overlap width efface of the black 
matrix 11 and a pixel electrode, it is desirable to secure about 2-5 micrometers. 

[0039] Next, with reference to drawing 4 , the structure of the active matrix liquid crystal display of this 
example is explained. As shown in drawing 4 , gate dielectric film 6 is formed so that gate electrode 5b 
may be prepared on the transparence insulation substrate 4 and the TFT substrate 1 of this example 
may cover them. The semi-conductor layer 1 5 is formed so that it may superimpose on gate electrode 
5b on it, and source electrode 8b separated on the center section of the semi-conductor layer 1 5 and 
drain electrode 8a are connected to the semi-conductor layer 15 through the ohmic contact layer (not 
shown). Moreover, etching clearance of the ohmic contact layer between source electrode 8b and drain 
electrode 8a is carried out, the channel section is prepared, and TFT 17 is formed. And the passivation 
film 9 is formed so that this TFT 17 may be covered, the light filter 10 of RGB each color is arranged in 
the viewing area and TFT field which are each pixel, and the black matrix 1 1 for protection from light is 
further formed in the semi-conductor layer 1 5 upper layer of a TFT field, and the upper layer of the data 
line 7. 

[0040] And on the black matrix 11, the 1st overcoat layer 12 of the thick film for covering it is formed in 
accordance with the appearance of the black matrix 11. This 1st overcoat layer 12 is formed in the part 
which it cannot finish covering by the 2nd overcoat layer 13, and although what is necessary is just 
about 3 micrometers from the thickness which can cover the black matrix 1 1, for example, 1 micrometer, 
as the 2nd example shows, when the 1st overcoat layer 12 adjusts the gap between substrates, it may 
form that thickness still more thickly. 

[0041] And the 2nd overcoat layer 13 of a thin film is formed so that the 1st overcoat layer 12 prepared 
on the light filter 10 and the black matrix 1 1 may be covered, and a light filter 10 is protected. In order 
to control decline in the permeability of a light filter 10, the thinner one of the thickness of this 2nd 
overcoat layer 13 is good, and it is desirable that it is 0.5 micrometers. 

[0042] In addition, when using TFT17 as a switching element, it works as a cash-drawer electrode for 
connection, and source electrode 8b and the pixel electrode 14 are connected for source electrode 8b 
through the contact hole 19 with the pixel electrode 14 prepared by penetrating the 2nd overcoat layer 
13 and passivation film 9. Moreover, although the light filter 10 of each pigmented layer of R, G. and B is 
formed on the passivation film 9 at the part corresponding to a pixel viewing area, the light filter 10 is 
not formed in the perimeter of this contact hole 19. 

[0043] Moreover, at drawing 4 , although the light filter 10 is formed also in a TFT formation field, this 



may be for raising the adhesion of a black matrix, and when the means of others, such as an adhesion 
promoter coat, raises adhesion with the passivation film, there may be a light filter 10 under a black 
matrix, or there may be. [ no ] Moreover, although the incidence of the light to the field where the 
direction of orientation was in disorder under the effect of the potential of the data line 7 can be 
prevented by this black matrix 1 1 although the black matrix 11 is formed also on the data line 7, and 
display grace can be raised in drawing 4 , it is not necessary to necessarily establish the black matrix 1 1 
on this data line 7. 

[0044] Next, with reference to drawing 5 , the manufacture approach of the above-mentioned TFT 
substrate 1 is explained. First, as shown in drawing 5 (a), the channel dirty mold TFT is formed on the 
transparence insulation substrate 4. On the transparence insulation substrate 4 which consists of glass 
etc., the ingredient which consists of metals, such as aluminum (aluminum), molybdenum (Mo), and 
chromium (Cr). is formed by about 100-400nm thickness by a spatter etc., and, specifically, patterning of 
desired gate electrode 5b and the gate line 5 is carried out by the well-known photolithography method. 
[0045] Next, insulator layers, such as silicon oxide used as gate dielectric film 6, silicon nitrides, and 
these cascade screens, are formed by about 100-200nm thickness with a CVD method etc. on gate 
electrode 5b and the transparence insulation substrate 4. Next, an amorphous silicon is formed about 
400nm of thickness with a CVD method etc., patterning is carried out to a desired configuration, and the 
semi-conductor layer 15 is formed. And while forming the ingredient which consists of metals, such as 
aluminum, Mo, Cr, etc. used as source electrode 8b and drain electrode 8a, by about 100-400nm 
thickness by a spatter etc. and carrying out patterning to a desired electrode configuration by the 
photolithography method, the unnecessary ohmic contact layer between source electrode 8b and drain 
electrode 8a is removed, and the channel section of TFT17 is formed. 

[0046] Furthermore, the passivation film 9, such as a silicon nitride, is deposited in about 100-200nm 
thickness so that these may be covered, and the contact hole 19 for performing patterning and 
connecting the pixel electrode 14 and source electrode 8b is formed. In addition, as passivation film 9, 
transparent resin ingredients, such as epoxy system resin besides inorganic materials, such as a silicon 
nitride, and acrylic resin, can also be used. 

[0047] Next, as shown in drawing 5 (b), a light filter 10 and the black matrix 11 are formed in the TFT 
substrate 1. First, the negative-mold photoresist color resist which made acrylic resin distribute red 
pigments is applied on a substrate with a spin coat method. In that case, a spin rotational frequency is 
adjusted so that thickness may be set to about 1.6 micrometers. Next, after performing prebaking and 
exposing for 80 degrees C / 2 minutes with a hot plate, negatives are developed with a 
TMAH(tetramethylammonium hydronalium oxide)0.04% solution, and it calcinates for 1 hour and the red 
light filter 10 is formed in 230 degrees C / corresponding part. Similarly, green, the blue light filter 10, 
and the black matrix 1 1 are formed. 

[0048] Next, as shown in drawing 5 (c), the 1st overcoat layer 12 of the thick film for protecting the 
front face of the black matrix 1 1 established on each color light filter 10 is formed. Formation of the 1st 
overcoat layer 12 carries out spin coat spreading of the acrylic positive type photopolymer of for 
example, viscosity 15cp extent in rotational frequency 800rpm / 10s. Then, it calcinates for 220 degrees 
C / 1 hour, after developing negatives with a TMAHO.4% solution. Thereby, the 1st overcoat layer 12 
with a thickness of about 1 micrometer is formed on the black matrix 11. 

[0049] Then, as shown in drawing 5 (d), the 2nd overcoat layer 13 of the thin film for protecting a light 
filter 10 is formed. Formation of the 2nd overcoat layer 13 is performed by carrying out spin coat 
spreading on about [ rotational frequency 1000rpm/10s ] conditions, and developing the acrylic positive 
type photopolymer of for example, viscosity 5cp extent with a TMAHO.4% solution after that. The 
contact hole 19 for connecting the pixel electrode 14 and source electrode 8b is formed in that case. 
Then, in order to make a positive type photopolymer into transparence further, by exposing UV light of 
ghi line mixing completely with an about [ 4-8J ] illuminance, optical bridge formation is performed and 
the rarefaction of the 2nd overcoat layer 13 is carried out. then, 220degree-C/— it calcinates for about 
1 hour. Thereby, the thickness of the 2nd overcoat layer 13 on a light filter 10 is set to 0.5 micrometers 



- about 1.5 micrometers. 

[0050] In addition, although it faces forming the 1st and 2nd overcoat layers 12 and 13, the rotational 
frequency of spin spreading is further changed using the positive type photopolymer with which viscosity 
differs and the thickness is changed in this example, using an equal photopolymer, viscosity can change 
only the rotational frequency of spin spreading and can also change thickness. Moreover, after forming 
the 1st overcoat layer 12 of a thick film, the 2nd overcoat layer 13 of a thin film is formed, but after 
making the sequence into reverse and forming the overcoat layer of a thin film previously, the overcoat 
layer of a thick film may be formed. Furthermore, after forming the contact hole of the passivation film 9, 
the contact hole of the 2nd overcoat layer 13 was formed, but after making the sequence into reverse 
and forming the contact hole of the 2nd overcoat layer 13, it is also possible to carry out patterning of 
the contact hole of the passivation film 9. 

[0051] And as shown in drawing 5 (e), the pixel electrode 14 is formed by forming transparence electric 
conduction film, such as ITO, by a spatter etc., and carrying out patterning. Although such good 
coverage that the thickness of the pixel electrode 14 is thick is obtained at this time, in order to 
maintain the transparency of ITO, about 40-1 OOnm is suitable for thickness. Then, after forming the 
orientation film in the TFT substrate 1 and the opposite substrate 2 which has arranged the 
counterelectrodes 16, such as ITO, according to the usual approach, in both substrates, superposition 
and liquid crystal are poured in and the liquid crystal display of OF ON TFT structure is formed. 
[0052] Thus, although the level difference of the substrate by the light filter 10 and the black matrix 1 1 
becomes large in the liquid crystal display of the OF ON TFT structure which forms a light filter 10 and 
the black matrix 1 1 in the TFT substrate 1 By forming the 1st overcoat layer 12 of a thick film with 
large viscosity on the black matrix 11, and forming the 2nd overcoat layer 13 of a thin film with small 
viscosity on a light filter 10 in this example While fully covering and protecting the front face of the 
black matrix 1 1, the decline in the permeability of light which carries out incidence to a light filter 10 can 
be controlled. 

[0053] With the liquid crystal display formed by the approach of this example, the permeability of a 
substrate was able to become about 97% in the 400-450nm wavelength field, and, specifically, decline in 
permeability has been substantially improved compared with the structure of forming flattening film 24 
like before. In addition, in order to prevent the disclination resulting from the irregularity of the pixel 
electrode 14 which forms thickly the 1st overcoat layer 12 on the black matrix 11 at the sacrifice of 
surface smoothness, and is formed on it in this example Although a numerical aperture becomes small 
since the large overlap width of face of the black matrix 11 and the pixel electrode 14 is taken with 2-5 
micrometers compared with the case (about W= 1.5 micrometers) where perfect flattening is carried out 
Since permeability is improving more than it, the permeability of an effectual panel is larger than the 
liquid crystal display of flattening structure. 

[0054] Moreover, with the structure of this example, since the 1st overcoat layer 12 of a thick film is 
formed also on the data line 7, distance of the data line 7 and the pixel electrode 14 can be enlarged, 
the coupling capacity of the data line 7 and the pixel electrode 14 can be reduced by this, and 
improvement in display grace is attained. 

[0055] In addition, in the above-mentioned example, although the 1st and 2nd overcoat layers 12 and 13 
explained the example formed with a spin coat using an acrylic positive type photopolymer The 1st and 
2nd overcoat layers 12 and 13 are not what is limited to the above-mentioned ingredient. As 1st 
overcoat layer 12, adjustment of viscosity is easy and may form both using a different ingredient that 
what is necessary is just an ingredient with still higher permeability as the ingredient in which pattern 
formation is possible, and 2nd overcoat layer 13. Moreover, the approach of forming is not restricted to 
the applying method, for example, may form an insulator layer etc. with a spatter, a CVD method, etc. 
[0056] Moreover, this invention can be applied if connection between a pixel electrode and a switching 
element is the liquid crystal display which is performed by penetrating a light filter 10 or the black matrix 
1 1, as a switching element, there may not be especially a limit, and you may be not only TFT but MIM, 
diode, etc., TFT may also be a-SiTFT1 7 of a reverse stagger and an order stagger mold, or you may be 



p-SiTFT17 of a planar mold. 

[0057] Moreover, about configurations other than the above, there is especially no limit, for example, a 
liquid crystal ingredient, the orientation film, an opposite substrate, a counterelectrode, etc. should just 
constitute it from a liquid crystal display of this invention so that it may generally be used for an active- 
matrix mold liquid crystal display. Moreover, changing suitably is also possible although each color light 
filter is constituted from three colors of red (R), green (G), and blue (B) generally because of a full color 
display. 

[0058] [Example 2] Next, the active matrix liquid crystal display concerning the 2nd example of this 
invention and its manufacture approach are explained with reference to drawing 6 . Drawing 6 is the 
sectional view showing the structure of the liquid crystal display of this example. In addition, by 
embedding the black matrix on the data line at a light filter, this example reduces the level difference on 
the data line, is characterized by omitting the 1st overcoat layer on the data line, and is the same as 
that of the structure of other parts, and the 1st example described above about the manufacture 
approach. 

[0059] As shown in drawing 6 , the semi-conductor layer 1 5 is formed so that gate electrode 5b and 
gate dielectric film 6 may be formed on the transparence insulation substrate 4 and the TFT substrate 1 
of this example may be superimposed on gate electrode 5b on it, source electrode 8b and drain 
electrode 8a are connected to the semi-conductor layer 15 through an ohmic contact layer, and TFT 17 
is formed. And the passivation film 9 is formed so that this TFT17 may be covered. 
[0060] And on the passivation film 9, the light filter 10 of each pigmented layer of R, G, and B is formed 
at the part corresponding to a pixel viewing area, and the black matrix 1 1 for protection from light is 
established on it. Although the black matrix 1 1 was established on the light filter 10 in the 1st example 
described above here in order to raise adhesion, in this example, a clearance is prepared between the 
adjacent light filters 10, and the black matrix 1 1 is laid under the clearance. 

[0061] Although the 1st overcoat layer 12 of the thick film for covering the black matrix 11 is formed, a 
level difference becomes small and it becomes unnecessary and to form the 1st overcoat layer 12 in 
this part in this example, since the black matrix 1 1 on the data line 7 is embedded at the light filter 10. 
And the 2nd overcoat layer 13 of a thin film is formed so that the 1st overcoat layer 12 prepared on the 
light filter 10 and the black matrix 11 may be covered. 

[0062] Thus, since the big level difference (0.5-1 micrometer) is formed on TFT17, the 1st overcoat 
layer 12 for protecting the black matrix 11 formed on the light filter 10 is required of the liquid crystal 
display of this example, but since the level difference is small, a data-line 7 top can abbreviate the 1 st 
overcoat layer 12 to 0.1-0.2 micrometers. 

[0063] And by losing the 1st overcoat layer 12 on the data line 7, it becomes small, and the pixel 
electrode 14 can compete, and the level difference in the about seven data line can prevent a riser, and 
can control disclination etc. Thereby, overlap width of face of the black matrix 11 and the pixel 
electrode 14 can be made small, and a numerical aperture can be made larger than the 1st above 
mentioned example. Moreover, since the level difference by the black matrix 11 of light filter 10 edge 
becomes small, in case the 2nd overcoat layer 13 is formed, it is hard to produce a liquid reservoir, and 
the 2nd overcoat layer 13 on a light filter 10 can be thinly formed in homogeneity. 
[0064] [Example 3] Next, the active matrix liquid crystal display concerning the 3rd example of this 
invention and its manufacture approach are explained with reference to drawing 7 . Drawing 7 is the 
sectional view showing the structure of the liquid crystal display of this example. In addition, although 
the place which arranges the black matrix on the data line between light filters is the same as the 2nd 
example in this example, a light filter is formed after the 1st overcoat layer, and a configuration is 
prescribed by opening of the 1st overcoat layer, and it is characterized by forming the 2nd overcoat 
layer on it. Therefore, it is the same as that of structures other than a black matrix, a light filter, the 1st 
overcoat layer, and the 2nd overcoat layer, and the 1st example described above about the manufacture 
approach. 

[0065] As shown in drawing 7 . the semi-conductor layer 15 is formed so that gate electrode 5b and 



gate dielectric film 6 may be formed on the transparence insulation substrate 4 and the TFT substrate 1 
of this example may be superimposed on gate electrode 5b on it, source electrode 8b and drain 
electrode 8a are connected to the semi-conductor layer 15 through an ohmic contact layer, and TFT17 
is formed. And the passivation film 9 is formed so that this TFT17 may be covered. The black matrix 1 1 
is established on this semi-conductor layer 15, and the 1st overcoat layer 12 is further formed on it. 
Moreover, the 2nd overcoat layer 13 and a light filter 10 are formed in the bottom of the pixel electrode 
14 through the contact hole 19. And according to this example, the light filter 10 is formed inside the 1st 
overcoat layer 12 currently formed previously. Photosensitive acrylic resin is used for the 1st and 2nd 
overcoat layers in this example. 

[0066] Are and the thickness sum total of the overcoat layer on drain electrode 8a (it serves as a signal 
electrode) serves as the sum of the 1st overcoat layer 12 and the 2nd overcoat layer 13. this 
configuration — While drain electrode 8a and the pixel electrode 14 can maintain the distance which 
does hot cause effect mutually The overcoat layer of contact hole 19 part will consist of only the 2nd 
overcoat layer, and it can maintain sufficient permeability, without decreasing the light of the back light 
at the time of actuation. 

[0067] The CFonTFT substrate of this example is formed by the approach shown below. On the 
transparence insulation substrate 4 by the side of the TFT substrate 1, the photoresist method etc. is 
used and sequential membrane formation pattern NINGU of gate electrode 5b, gate dielectric film 6, the 
semi-conductor layer 15, drain electrode 8a, the passivation film 9, and the black matrix 1 1 is carried 
out. Then, the 1st overcoat layer 12 is formed using the photoresist method. The resist of the optical 
sensitization mold which consists of acrylic resin etc. is used for the overcoat ingredient used at this 
time. This optical sensitization type of resist is applied by the method of application from which uniform 
thickness, such as a spin coat method or print processes, is obtained, exposure, development, and 
baking are performed, and the 1st overcoat layer 12 is formed. At this time, the opening 29 which holds 
the light filter formed at the following process is formed in the 1st overcoat layer 12. Moreover, the 1st 
overcoat layer 12 is formed in the thickness of several micrometers according to the dielectric constant 
of the film used on drain electrode 8a or drain electrode 8a, and gate electrode 5b. 

[0068] Next, the light filter 10 which is the acrylic resin resist of optical photosensitivity is applied to a 
substrate front face using print processes, and a light filter 10 is embedded at the opening 29 of the 1st 
overcoat layer 12 which continued exposure, development, and baking, performed and was formed at the 
front process. At this time, opening of the light filter is carried out so that a light filter may not be 
formed in the field in which a contact hole 19 is formed. 

[0069] Then, it applies by the method of application from which uniform thickness, such as a spin coat 
method and print processes, is obtained in the 2nd overcoat layer 13 as flattening film by the resist of 
the optical sensitization mold which consists of acrylic resin etc. like the 1st overcoat layer 12, and 
forms by performing exposure, development, and baking. Then, in order to form a contact hole 19, the 
passivation film 9 exposed to opening 29 is removed using the photoresist method, and a contact hole 
19 is formed in the passivation film 9. 

[0070] Next, the pixel electrode 14 connected with source electrode 8b through a contact hole 19 on 
the 2nd overcoat layer 13 is formed. 

[0071] The CFonTFT substrate which changed the thickness of an overcoat layer as mentioned above 
on wiring of drain electrode 8a (signal electrode) and data-line 7 grade and a light filter 10 can be 
obtained. 

[0072] [Example 4] Next, the active matrix liquid crystal display concerning the 4th example of this 
invention and its manufacture approach are explained with reference to drawing 8 . Drawing 8 is the 
sectional view showing the structure of the liquid crystal display of this example. In addition, as for this 
example, only the up Shimonoseki charge of a black matrix and the 1st overcoat layer differs from the 
2nd example. Therefore, about structures other than a black matrix and the 1st overcoat layer, and the 
manufacture approach, it is the same as that of the 3rd example. 

[0073] On the transparence insulation substrate 4 by the side of the TFT substrate 1, gate electrode 5b, 



gate dielectric film 6, the semi-conductor layer 15, drain electrode 8a, and the passivation film 9 are 
formed. The 1st overcoat layer 12 is formed on this semi-conductor layer 15, and the black matrix 11 is 
further formed on it. Moreover, the 2nd overcoat layer 13 and a light filter 10 are formed in the bottom 
of the pixel electrode 14 through the contact hole 19. And also in this example, the light filter 10 is 
formed inside the 1st overcoat layer 12 currently formed previously like the 3rd example. Photosensitive 
acrylic resin is used for the 1st and 2nd overcoat layers in this example. 

[0074] Also in this example, while drain electrode 8a and the pixel electrode 14 can keep the distance 
which does not cause effect mutually being the same as that of the 3rd example, the overcoat layer of 
contact hole 19 part will consist of only the 2nd overcoat layer, and it can maintain sufficient 
permeability, without decreasing the light of the back light at the time of actuation. 
[0075] The CFonTFT substrate of this example is formed by the approach shown below. On the 
transparence insulation substrate 4 by the side of the TFT substrate 1, FU is used for gate electrode 5b, 
gate dielectric film 6, the semi-conductor layer 15, drain electrode 8a, the passivation film 9, and the 1st 
overcoat layer 12, and sequential membrane formation pattern NINGU of the photoresist method etc. is 
carried out. The overcoat layer used at this time is the resist of the optical sensitization mold which 
consists of acrylic resin etc., is applied by the method of application from which uniform thickness, such 
as a spin coat method or print processes, is obtained, and forms by performing exposure, development, 
and baking. 

[0076] Then, the black matrix 1 1 is formed by the photoresist method. Here, the 1st overcoat layer 12 
and black matrix 11 are formed so that it may have an outline same flat-surface pattern, and the 
opening 29 for holding a light filter 10 is formed. 

[0077] Next, the light filter 10 which is the acrylic resin resist of optical photosensitivity is applied using 
print processes like the 1st overcoat layer 12, exposure, development, and baking are performed, and it 
embeds at the 1st overcoat layer 12 and the opening 29 of the black matrix 1 1. At this time, a light filter 
10 is not formed in contact hole 19 part, but opening 29 is formed. 

[0078] Then, it applies by the method of application from which uniform thickness, such as a spin coat 
method or print processes, is too obtained in the 2nd overcoat layer 13 as flattening film by the resist of 
the optical sensitization mold which consists of acrylic resin etc. like the 1st overcoat layer 12, and 
forms by performing exposure, development, and baking. At this time, like the light filter 10, the 2nd 
overcoat layer 13 is not formed in contact hole 19 part, but opening 29 is formed. 

[0079] Then, the passivation film 9 exposed to opening 29 is removed using the photoresist method, and 
a contact hole 19 is formed in the passivation film 9. The CFonTFT substrate which the TFT side 
transparence pixel electrode 301 was formed [ substrate ] on it, and changed the thickness of an 
overcoat on wiring and opening can be obtained. 

[0080] Next, the pixel electrode 14 connected with source electrode 8b through a contact hole 19 on 
the 2nd overcoat layer 13 is formed. 

[0081] The CFonTFT substrate which changed the thickness of an overcoat layer as mentioned above 
on wiring of drain electrode 8a (signal electrode) and data-line 7 grade and a light filter 10 can be 
obtained. 

[0082] [Example 5] Next, the active matrix liquid crystal display concerning the 5th example of this 
invention and its manufacture approach are explained with reference to drawing 9 and drawing 10 . 
Drawing 9 is the sectional view showing the structure of the liquid crystal display of this example, and 
drawing 10 is the top view showing the location of the spacer for the gap formation between substrates. 
In addition, this example is characterized by making formation of the spacer for gap adjustment easy, 
using positively the level difference by the 1st overcoat stratification to produce. 
[0083] Generally, in the liquid crystal display, in order to hold spacing of the TFT substrate 1 and the 
opposite substrate 2, a spherical spacer ball is sprinkled and the gap of about 3-4.5 micrometers is 
usually formed. However, the homogeneity of a gap will be spoiled by the irregularity of the substrate of 
a part with which a spacer ball is arranged if a gap is formed using a spacer ball. Therefore, in order to 
control a gap to accuracy, it is necessary to form the pillar-shaped spacer 20 in the predetermined 



location of a substrate by patterning. 

[0084] In this case, although the pillar-shaped spacer 20 is formed by applying and calcinating [ expose, 
develop and ] the photosensitive acrylic resin of a negative mold etc. by the thickness of about 3-5 
micrometers When the thickness of the resin to apply is thick and is especially exposed by the ghi 
mixing line or gh mixing line Since the depth of focuses differ on the wavelength of g lines each or i line, 
pattern formation may be impossible for accuracy, the configuration of the pillar-shaped spacer 20 may 
become an ununiformity, the pillar-shaped spacer 20 may collapse depending on the case, and the 
defect that a gap becomes an ununiformity may arise. 

[0085] However, in the liquid crystal display of this example, since the 1st overcoat layer 12 of a thick 
film is formed in the TFT part as shown in the 1st and 2nd above mentioned examples, compared with 
the former, the TFT part is high, and the height of the pillar-shaped spacer 20 formed on it can be made 
low, using positively the level difference produced on TFT by this 1st overcoat layer 12. 
[0086] Since the level difference of 1-2 micrometers is formed on TFT of the 1st overcoat layer 12, 
specifically, the thickness of the resin for pillar-shaped spacer 20 formation can be held down to about 
1-2 micrometers. Therefore, even if it is the case where it exposes by the ghi mixing line or gh mixing 
line, patterning can be carried out to an exact configuration, and the nonconformity that the pillar- 
shaped spacer 20 will collapse can be prevented. In addition, in order to use the level difference of the 
1st overcoat layer 12 in the case of the structure of this example, the pillar-shaped spacer 20 will be 
formed in the location shown in drawing 10 . 

[0087] [Example 6] Next, the active matrix liquid crystal display concerning the 6th example of this 
invention and its manufacture approach are explained with reference to drawing 1 1 and drawing 1 2 . 
Drawing 1 1 and drawing 12 are the sectional views showing the structure of the liquid crystal display of 
this example. In addition, this example forms the 1st overcoat layer on TFT still more highly, by using as 
a spacer for gap formation, loses a pillar-shaped spacer formation process, and attains simplification of 
a process. 

[0088] Like the 2nd above mentioned example, the liquid crystal display of this example forms the 
switching element of TFT17 grade on the transparence insulation substrate 4, and forms a light filter 10 
and the black matrix 1 1 through the passivation film 9 on it. And although the 1st overcoat layer 12 is 
formed so that the black matrix 11 of the TFT17 section may be covered, viscosity of the acrylic 
positive type photopolymer used as 1st overcoat layer 12 is made high in that case. 
[0089] And as the 2nd overcoat layer 13 is formed on it and it is shown in drawing 1 1 The thickness 
which added the 1st and 2nd overcoat layers 12 and 13 a desired gap and abbreviation — by making the 
2nd overcoat layer 13 contact the opposite substrate 2, in case the thickness of the 1st overcoat layer 
12 is adjusted so that it may become equal, and the opposite substrate 2 is stuck Even if it does not 
form the pillar-shaped spacer 20 separately, a gap is controllable to accuracy. 

[0090] Moreover, in order to perform pattern formation of the 1st overcoat layer 12 more certainly, it is 
necessary to make it the thickness of the 1st overcoat layer 12 not become not much thick. Then, as 
shown in drawing 1 2 , it is also possible by earning 2-3 layers of thickness for a light filter 10 in piles in 
the lower layer of the black matrix 11 to make thickness of the 1st overcoat layer 12 small. In addition, 
it is desirable to form so that the 1st overcoat layer 12 may cover the side face of a light filter 10 in this 
case, and to protect a light filter 10. 

[0091] [Example 7] Next, the active matrix liquid crystal display concerning the 7th example of this 
invention and its manufacture approach are explained with reference to drawing 13 thru/or drawing 1 5 . 
Drawing 13 is the sectional view showing the structure of the liquid crystal display of this example, and 
drawing 14 and drawing 15 are the process sectional views showing the manufacture approach. In 
addition, this example offers the manufacture approach for realizing structure of the 1st above 
mentioned example at few processes, that is, in order to form separately the 1st overcoat layer 12 and 
the 2nd overcoat layer 13, spreading of resin, exposure, development, etc. two each need to be 
processed of said example carried out, but in order to aim at the cutback of processes, it is also 
possible to really form the 1st and 2nd overcoat layers 12 and 13 by the following processes. The 



approach is explained below. 

[0092] First, like the 1st above mentioned example, the switching element of TFT17 grade is formed on 
the transparence insulation substrate 4, and a light filter 10 and the black matrix 11 are formed through 
the passivation film 9 on it (refer to drawing 14 (a) and (b)). Next, by this example, although the overcoat 
layer 25 is formed, in order to form the part of a thick film, and the part of a thin film in one kind of 
overcoat layer, the acrylic positive type photopolymer of viscosity 15cp extent is applied about 
rotational frequency 800rpm/10s, and thickness is set to about 1 micrometer. 
[0093] And in this example, it exposes using an approach as shown in drawing 14 (c) for process 
simplification. Namely, it has the light-shielding film 22 which shades light thoroughly into the part which 
leaves overcoat layer 25a of the thick film on the black matrix 11. Into the part which leaves overcoat 
layer 25b of the thin films on a light filter 10 etc., it has the diffusion shell 23. By using the gray tone 
mask 21 formed in transparence, the part which removes thoroughly the overcoat layers 25, such as 
contact hole 19 up one Extent of UV light irradiated by each part is controlled, and it becomes possible 
by changing the etching rate of each part to a developer to obtain the predetermined thickness of each 
part. 

[0094] It is making it penetrate 50% as diffusion shell 23, and if negatives are developed with a 
TMAHO.4% solution and it calcinates for 220 degrees C / 1 hour after irradiating UV light 1 J, specifically, 
overcoat layer 25b will be set to about 0.5 micrometers by overcoat layer 25a on about 1 micrometer 
and a light filter 10 on the black matrix 1 1 (refer to drawing 15 (d)). Then, as shown in drawing 15 (e), the 
pixel electrode which consists of ITO etc. is formed and the TFT substrate 1 is formed. 
[0095] Thus, since it is thick in TFT17 part and an overcoat layer can be thinly formed on the light filter 
10 of a pixel field in one exposure and development by changing light exposure by the location using the 
gray tone mask 21, the cutback of processes can be aimed at compared with said each example. In 
addition, in this example, although light exposure was adjusted using the gray tone mask 21 1 it is also 
possible by making exposure into 2 times and changing each light exposure to form the overcoat layer 
from which thickness differs by one spreading and development of overcoat resin. 
[0096] [Example 8] Next, the active matrix liquid crystal display concerning the 8th example of this 
invention and its manufacture approach are explained with reference to drawing 16 . Drawing 16 is the 
sectional view showing the structure of the liquid crystal display of this example. In addition, this 
example omits the 2nd overcoat layer 13, and is characterized by using only the 1st overcoat layer 12. 
[0097] That is, like the 1st above mentioned example, TFT 17 is formed on the transparence insulation 
substrate 4, and a light filter 10 and the black matrix 11 are formed through the passivation film 9 on it. 
And although the 1st overcoat layer 12 is applied and the 1st overcoat layer 12 is formed on the black 
matrix 11 of the TFT17 section and the data-line 7 section by exposure and development, the 1st 
overcoat layer 12 of the flat part of a light filter 10 is removed, and it is made for the 1st overcoat layer 
12 to remain in the level difference section (the TFT 17 section, data-line 7 section, edge section of a 
light filter 10) by adjusting light exposure and developing time in that case. 

[0098] Since it can also leave the 1st overcoat layer 12 to the edge section of a light filter 10 by such 
approach while protecting the black matrix 11, even if there is no 2nd overcoat layer 13, an open circuit 
of the pixel electrode 14 can be prevented. In addition, since a light filter 10 is exposed to the liquid 
crystal layer 3 through ITO and it becomes easy to mix the impurity of a light filter 10 in liquid crystal in 
this case, a device whose impurity is at the liquid crystal layer 3, and is lost by thick-film-ization of the 
orientation film etc. is needed. 

[0099] In addition, in each above-mentioned example, although the liquid crystal display of CF ON TFT 
structure was indicated, this invention is not limited to the above-mentioned example, and can be 
applied also to the structure where a light filter 10 and the black matrix 1 1 are formed in an opposite 
substrate side. 
[0100] 

[Effect of the Invention] As explained above, while fully covering and protecting the front face of a black 
matrix by preparing the 1st overcoat layer of a thick film with large viscosity on a black matrix, and 



forming the 2nd overcoat iayer of a thin film with small viscosity on a light filter according to the active 
matrix liquid crystal indicating equipment and its manufacture approach of this invention, reduction of 
the permeability by the 2nd overcoat layer on a light filter can be controlled. 

[0101] Moreover, by forming the 1st overcoat layer of a thick film also on the data line, distance of the 
data line and a pixel electrode can be enlarged, the coupling capacity of the data line and a pixel 
electrode can be reduced by this, and improvement in display grace can be aimed at. 
[0102] Furthermore, by using positively the 1st overcoat layer of the thick film formed in a TFT part, the 
height of the pillar-shaped spacer formed on it can be made low, or the overcoat layer itself can be 
used as a spacer. The process which can prevent by this the nonconformity that a pillar-shaped spacer 
will collapse, and forms a pillar-shaped spacer separately can be skipped. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the circuit diagram showing the configuration of the liquid crystal display of this 
invention. 

[Drawing 2] It is the top view showing the configuration of the liquid crystal display concerning the 1st 
example of this invention. 

[Drawing 3] It is the top view showing the configuration of the liquid crystal display concerning the 1st 
example of this invention. 

[Drawing 4] It is the sectional view showing the structure of the liquid crystal display concerning the 1st 
example of this invention. 

[Drawing 5] It is the process sectional view showing the manufacture approach of the TFT substrate 1 
of the liquid crystal display concerning the 1st example of this invention. 

[Drawing 6] It is the sectional view showing the structure of the liquid crystal display concerning the 2nd 
example of this invention. 

[Drawing 7] It is the sectional view showing the structure of the liquid crystal display concerning the 3rd 
example of this invention. 

[Drawing 8] It is the sectional view showing the structure of the liquid crystal display concerning the 4th 
example of this invention. 

[Drawing 9] It is the sectional view showing the structure of the liquid crystal display concerning the 5th 
example of this invention. 

[Drawing 10] It is the top view showing the configuration of the liquid crystal display concerning the 5th 
example of this invention. 

[Drawing 11] It is the sectional view showing the structure of the liquid crystal display concerning the 
6th example of this invention. 

[Drawing 12] It is the sectional view showing the structure of the liquid crystal display concerning the 
6th example of this invention. 

[Drawing 13] It is the sectional view showing the structure of the liquid crystal display concerning the 



7th example of this invention. 

fDrawing 14] It is the process sectional view showing the manufacture approach of the TFT substrate 1 
of the liquid crystal display concerning the 7th example of this invention. 

["Drawing 15] It is the process sectional view showing the manufacture approach of the TFT substrate 1 
of the liquid crystal display concerning the 7th example of this invention. 

fDrawing 16] It is the sectional view showing the structure of the liquid crystal display concerning the 
8th example of this invention. 

fDrawing 17] It is the sectional view showing the structure of the conventional liquid crystal display. 
[Description of Notations] 

1 TFT Substrate 

2 Opposite Substrate 

3 Liquid Crystal Layer 

4 Transparence Insulation Substrate 

5 Gate Line 

5a Gate terminal 
5b Gate electrode 

6 Gate Dielectric Film 

7 Data Line 

7a Data terminal 
8a Drain electrode 
8b Source electrode 

9 Passivation Film 

10 Light Filter 

1 1 Black Matrix 

12 1st Overcoat Layer 

13 2nd Overcoat Layer 

14 Pixel Electrode 

15 Semi-conductor Layer 

1 6 Counterelectrode 

17 TFT 

18 Pixel Capacity 

1 9 Contact Hole 

20 Pillar-shaped Spacer 

21 Gray Tone Mask 

22 Light-shielding Film 

23 Diffusion Shell 

24 Flattening Film 

25 Overcoat Layer 

25a The overcoat layer of a thick film 
25b The overcoat layer of a thin film 
29 Opening 

[Translation done.] 
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fi«2 4tLT3~4. 5MmiS©IP s Mt$ 
^ # 9 _ 7 ^ ,v* 1 0 JiW^ffltelSS 2 4 ©&J?ttJ¥ < 

loon] r r-e, WkW 24i ux«Wt«7; 

SEft4 0 0-5 0 0 nmttiE©*©*!* 

haw i m 9 9 5 %e*-e*> t>> 3m mmn^mt 

m2 4 8 5 %S« 1 4oT U* VJ, 

[0 0 12]-*, ipHflsK2 4*^<K»t«CVN»frK: 
fc, #7 — 7 4^9 1 0 J ^7'7 S'^M'^ 1 1 

jpa-fkii 2 4 1 m ct * y A-fc if 

,<L 3 _ (.JfteT. fya- hCtotl**^^^ * 
9 _ 7yf , v .$r 1 0^7'^? h 9 1 1©&:^ 5 * 
#i-#*57t*^, *7-7-f^l0^7'^^H) 
*7.1 l ©»&©*# fett^©*^*"**^***^ 

[0 0 13] ^©<fcM-. CF5*-^TFT*HttrJBV*t 

2 4 fcJMWS k . ^SttfW 2 4 ^ * 
[0 0 14] *»fitt» ifaiBJljS^fi*^**^^ 



5 

i&<. # 7-7^* ^7* 7*7-7 hy**trfll*fc 
flWi-S - t * s t?# a C F * VT F T«it©T * y 4 7* 

[0015] *^©teoe«j{*. y-&su 

[0 0 16] 

flraiE#fcK«*fc;h,*IWlh7^S?**£» We^-h 

[0017] *i"»n=, ||B*-/<-3-H^ W 
[0 0 18] JB2K:» »Ifi]ia»$^7t-M©»« 

WIEy-HJli:S«E7*-4'llfeH**i'**H* t 

iaK^ns*7-7^/v^t, wif£.nm hy^i?**R 

IWWB* 7-7 ^ Sr-^tf«tfE-(il©S^*ffi*^ 5 
^_^_ 3 _ hJftSr^-t-5T^7^7*-^ h 

9, iwa*9-7-f A'^±ttttwajB2©*- 

,o [0 0 19] ^3(C *Hfi]Sa»$Hfc-M©S« 

^Rl^ltllB* 7 -7 ^ /u* Sr-&tPBuE-'ffl!l©S«*®* 
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[0 0 2 0] fcfc, f4i:, MfiBEE£*bfc-*r©g^ 

a*ft*s%8iiT?*>oT, striae— /<—=»- hJia*, 

*U «&fE#7-7^W»i> iftiEJiil©:*— ^-= 1 - 
SuE* 9 - 7 ^ /v^&tfmifESil 1 ©*-'*- = - »-Jf * 
^tftWEHM©***®** 5 ^l-^^H-CV^ d t 

[0 0 2 1] &tc, *5K:, itrlBttRh?!'^***:^ 

— IWEtfbSBiWlE*'<— rt»w«k9MlSl 
■T5S«l8I©^ J VS'7 p ^)feStu5s rt^W\ WIE#^ 
(.7y-/7^ iffifE:*— '<— = - hJfi£-£A/T*J&&£ 

-a- M©BI*#15MSSiv IWBfiittKiOWlSil"*-* 

[0 0 2 2] j}tC> JB6I::* MIE^h^Vv 5 ^^^ 

©±fcf±tWE# 9-7 /v* #j&fc3*</C 

[0 0 2 3] ^7}C, MIE7 f -^^-h^tt7*7 V 

[0 0 2 4] j&tmaT*?*-?-* h y 
satmsm<ow&^mtis ss 1 ©ssn-swcsg-ra 

Wk<0?— *1&t&te* iulE^— hi&ifu 

&-T-*m t -CH*ix*«-Bf*«*^*R h 7 Vv*** 
Zte&tZJLnt. v-3 vJK4r^L-C» WIS 

tflWBHW©»R*iBSr«5 J: 5 U:rt— /<-a- hJi£ 
1MB*- /<-=>- h*±K:W*WK: 
Jg/fc-TSXISi:. «HBJBl©»RK:JB2©KS«r»l6llB 

au iiwaj|ijkt«iS2©*«nK:«*«:tfe»i"*3:e 

ftrfB#9— 7^/v^±©d— ><— 3 — H1SM&© 
««©*-/<— 3— h« J: ot>*<»j«-t-5» 
*»jaSr^-5. *5!W©S*«^©T^x^7*-7 hy 

[0 0 2 5] £f\ ill;, «H2*-/<-3-hSli» 



10 

f&Zft, |ftfE*7-7-f/V^±©^-^-3-h@t'fi6 

=, _ h^sr^f yi^tsr £fcJ:9JBjfc 
£iv ffjia;* 9-7 ^v*±©:3— FJffcffe© 

[0 0 2 6] fcfc, JRlOWRfcE'' 
io ttFta9 f -^^tX-ffl*tb2>«-iii*fl^!-^b7^v ? 7. 

^-TV/^SrERI^Xfii:, Stria* 9-7 -fA-*& 
atrtMBJS l ©S«*ffi£« 5 J: 5 fc*- /<-=*- 
*Mf£-fZTMt. WIEd— ^— 3-hJB±fcH*«« 
^m-^^Mb. 1MB* 1 ©MRKiJB 2 ©»SSr»lSl 
B2HU StrlE^lX0 5 ^2©S«M^*Sr^-r5X 
St. 5r^-r5T^9^7*-7hy^^S^*^S© 
Mit#ft"Cfco-C» MM— /<— =— Wi*r»***S 

[0 0 2 7] ^3(c, »i©S«l!iSV^SJS6i- 

5Ullk©y-M»&tJ«9*-**i:*fc» SaiE^-MIt 

lay- Si^tBtlffi9 ? -^i^tT'ffl*tv5«-PI*M^* 

9-7^/v^SrBas;-t-5xst> iwe* 9-7 ^/k?^ 

30 ^tfltjf5^l©««*ffi*S5 J:5fc*- /<- = -bJi 
Sr^i-5Xmt, tME*-^-3-h«±KH*«i 
5r^-t-2>XSt, ItrtftB 1 ©S«l-^ 2 ©S«Sr*f [6] 
iEgb, SWBJISl»^JR2©fflRMC*ft*rSfc»-t*5X 

K5g*jfe-efooT, |WB*-/<-3-hJiSr»*-t-5 
Igjs, |fi|2*7-7>f/v^S:^<m)IE^l©a«*ffi 
icmiw^-^-^-^H^^ 1 -^ KflE*9-7^/v 
^±^«HBmi ©*— /<-3- hJBJ: 5 fc»^!2fflt 

,o ^-3-hJgilitrfEfg2©a— 

3- h Jfgi^gDfciSrJIfc i t £ <fc 

[0 0 2 8] W;> 8541^ »ioaMRKE^fc*»t- 
^*r^-f-5XSi, A^-^-VayM^Lt, fJ 
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&^i-5xmt. swb*- '<-=»- bS-twassffi 

SrBfe < «ulB^ 1 <oK«*ffil-^ 1 co^— =" — hJBfc 

- fc^iriiulESg 1 ©S«*ffi & * 2 = - 

[002 9] IWBJWRh^^^^tW 
K v ItnBlli l&tW 2 ©^IH©*+ 

BiSiffitffltriB* 2 ©««K:a«b-C*trlBflS 1 StfSS 2 © 
hJl©JKJl£fag-t"5o 

[oo3o] »6fc» m&ntxh 1 ? 

[0 0 3 1] $7^ WlBfWIftWifcttT*? 

[0 0 3 2] 

[%H©2t)fc©fl*tt] *5IWI^57^f>f^ h y 9 
Tx y-hiif-^tTFTi«$WTFT 

Jflc^fifc£*x3T7S'7-7by**i:> Pf^Wtti* 5 !* 

ibiXfcC F tVT F T«3i©«****«"<?*>'' > "^ 
7* 7 y 7 T h y * ^±{C(4ffR©^ 1 © ^~ — ^ 
ItSfi©^2©t- 3— hJf£;6 5 iaSi£*X> 
SflgS©# 7-7 -f /p*±fctt«B*0>JS 2 ©*- /<-=- 

1ROJR2©:*— /<—=» — h«KJ:v7Jttft©i*£* J W'ft!l 
|lg!i6?)^^D^©rSl±5rS5^i/!i s 'ef 5o 

[00 3 3] 

[HtS^J] ±fSLfc#3S*l©l§&©^ffiS^^£^ 



12 

[0 0 3 4] [XftMl] *«w©Jgi©^*s 

miz&zT9 t- a tv h y * *s«ft**s«&t*-t © 

S!it^fe('ov>T, H 1 5 Sr#BR UTSftM-f 5. 
0 i «ft«^3Ha©«ia«r*i-|Hl*BB^*) 9, H2 
,K.tf|I13ti, *7-7-f^i^7y^^hH^i:* 

©sjfe*jfeSr^-rxm»f®iat?fe5o 

[0 0 3 5] Hlfc*i"*5K:» T^r^^h^^ 

BBiR©SEJt«B»^»«i"« * 5 fcT F T 1 7 £»i 
5 0 hi^5fiTFT 1 7©^- h««fc«a(t**x, 

TB*fc»JSt5TFT 1 7#W*l£*x3. 7*- 
7 11T F T 1 7 © K W ySStfiSR* ^> 

TFT17©y-^« 

ffilcttSsHttfeias&igSSix, ■#««i:#rtias«±Ki» 

[0 0 3 6] JfetC, E12S.tJ 5 E13 5r#Rab-Cs #^1S09 

-7hy<?7-i ltf iR^2©t-^-3-Mi 
2, l 3k©(MBrafcov*-cWH-t-S. ^> 2S 
UtlllSt*®*^©^^^^^©'^* 9 ^ #SSrls) 

> ft. ?-h&S. yt-fimr b77~s9-*V 1)9X1 

i, jsist«2©*-^-=-nn. i3©^e 

y- 7 j, v j? 1 o i: 7*7 7^-7 h y ^7. l 1©#:B»& 

[0 0 3 7] El 2 StfEl 3 tC^i-J: 5 t-x TFT17, 
*f— #%k7 ±\Z.&7'7 V 9 hi) 9*1 ld'^^SiX, 
T F T 1 7 ©«*« J:tffiffi»**»«J ©3t«Jx©aS3tSrff 

5 .fcSKL-Cj&l©*- 2d5Kttbix, 
w 7"7^vhH^llS:ftltW5. $?)l:^7y 
7-^ 7^.1 1, *7-7-f/^10, »l©d— ^ 

-a- Ml 2 -t 5twU-C^2©d— = — K 
f 1 3^lt bi^■CV^5, W^ISIl'is ^2©^" 

[0 0 3 8] *HiS0iJT^(t5^lS.O ? ^2© 
^— /<-3-hJ8l 2. 1 3f±¥Ste&Sff>t1-5'b© 
■Cf±4<» tfb^. TFTS*©ia»i:ft*7*?7*-*' 

h y 77 1 i±-ej?<, *7-7^/w^ i o±-ei*$<^ 

so S^^H, y7'7^M)^^H^7-7-f^l0 
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[0 0 3 9] EUSr^fiSLT, #3l;fe#l©T7-r 

5. E!4lc*-rJ;5^, #l«£M©TFTS&ltis 3 

- hmffis b tM-TS <£ 5 KHN»#Ji 1 5 h 
fa %<D*m#mi 5©«Md»±-CRIT&iT.*:y—MI 

y-7fS8 b i K W^SS8 a t©W®t- 

dSfSttkit, TFT1 7«$fttV^. ^tx, r 
OTFT 1 7&S5 J; p}-^' ? s'v" < -v'3 >l8g9#J&* 
3*W «-H*®**flW«R^TFT««fcr4RGB#fe 
<D**7-y4A'* 1 OtfBRSJV JEfc* TFT^S«(D 
5±Jf,K.tf7*— *8l7©±Ji£B:3S7fc©fc«> 

[0 0 4 0] LT, 7-75/7-7 hy 7*1 1 ±Ktt, 
^jxSrttS-f57tJ{)<0»lil©^l ©*— /<-a- Ym 1 
2i£-?7vt'? 7* 1 1 ©fl^K&oTRttbft-C 

t>©T?fc"9^ ^©Blfftt, rfy 9*v V y 7* 1 1 

2lc < toT£;Kra©=¥ J f y^tWItSf 

[004 1] -eUT, *7~7^M 1 0ia«tO 5 ^7 

^■vhy^^i i±icKrJ5»*u*:Jlli©**-^-3-h 
Ml 2 -HI 5 J:5K*Bt©*2©*- /<— a- WBl 3 
asKttkiv 1 Od5{S^$tv5. r©g§ 

2©*- /<-3— hJfl 3©Hff«U TJ^-^A^l 
0©ail*©[ftTS:>PlW"t"5*:«>K:*v^* J J:<, 0. 

[00 4 2] t£&, T F T 1 7 fc*^ vf-l/ftth. t 
TfflV>3*&«\ y-*ft@8 b*5iii^m@l 4 b<D& 

3V*7 h#— /H 9 SriiL-ty— *fi@8 b tiS^© 

9±{C(iR x G;B©^6l©*7-7-f^l0ffi 

LfctHS#K:tt fe*vcv*S r. © = 
h*-;H 9©SBfcf**7 — 1 O^fiS 

[004 3] Sfc, BI4-CI4. TFT)g«lct*7 



/4 

— yjfrf 1 OSr^UTV^tf^ r^fi^7y^-^h 
y 7*©^&&i3©3f;:«>©t>©-<?fc9, HMDS® 
3ft if©* ©{&©3MS:^ S"<- Vaygi ©3; 

39ttSriS»t>7t»frK:tt5 r 9y^^' hy^^T©*7— 7 
-f/^10iifcoTt4<tifiV\ HI4T?!1 

aas, ;o77';^ }> y 7* l l fetor, t 5 — t - ^ 
7 ©ttflr©»«"CElRl*lft#SUifc«J«^©*©7J* *r 
HfJkU **fitt*fil±**Swttf-C#5as» ^©7 
io -^«7±©77f^-7 h y 7* 1 lfi&i"LWRtt3 

[0 0 4 4] 05 tfcHRLT* ±IETFTS&1 

©S*i£^£{CO^T!ftW1-5o 0 5 (a) l^-r 

<fc5K, SW«6^ttS«4±^-Y^/V^y^STFT 

g&4±SC, T/V5 = ?A (Al) , ^U^fy (M 
o) , (Cr) m<D&mfrb% : i>W&& 

&l$\Z.t. "9 1 0 0 — 4 0 0 nm@£©JKff-Cf£J&U ^ 
£p©7;*- h y y7*7 7^SK:<fc»3j3TS©7*- h«@5 b 

[00 4 5] V- h«®5 b&tfi3t§B1&lfctt£K 

4±icy- Mfiftgte tftsvy 3^^tK, vyav 

SfcR, m5»©Silfi^©ttt«l5:CVDfefia!) 
1 0 0~ 2 0 OninlSOift'^lit^. 
/V77^">y 3j/SrCVDjfe«fKJ:5fflWl4 0 0 nmfl 

g&siu g)ra©^^/^-=v^L-c^^ei 5 

ai/j:5AK Mo, Crfo4Ii>^i5MfiS:^^ 
-y^jfe^l-J:9 1 0 0~4 0 0nmiS©ISt'^li 

—-isf-fZbbkte^ y-^®S8b > Y^4>-9M 
8a©M©^94t-5 yt>^-y$9 hgSrl^*bTT 
FT1 7© < 7 v ^^/vg6§r^JESi-5„ 
[0 0 4 6] W^. iixfe«r«5 J:5l-^y =>>mtm 
y ->^<— -> g 9§rl00~200n mSS© 
^ffT-±6Wt> V/SrffotHilS 1 4 t y 

-^.©@8 b *«r»tt-f 3fc»©3 v^i? St}s— ;H 9 

So 

[0 0 4 7] ^IC, E15 (b) l:^t<t5l^ TFTS 
® 1 \Z.J}*7 — -7 4fl>9 1 0M77^^"7 h y 1 1 

T-s^±ic^-r?)o *©»» BWHMsi. 6/zmma 

^ TMAH (7" h7^Wy*=^Ak Ku**t 
so ^ K) 0. 0 4%mrC9MftU 2 3 0t/lNf« 
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5. n«fc, aft. ffe*7-7^H10, 

Thy? 7.1 l $r^i"5o 
[0 0 4 8] IS 5 (c) ta«i-J:5fc, #6*7 

0±}CfS!tf feHfcT^S'^ bV?*l 1 

1 2 H»tS. * 1 =— m 1 2 

**WJiS4riaiak8oo r pm/i o s-eT.e^-b 

WW'S. TMAHO. 4%SP«-Ca*Ufc© 10 

vh^^l l±fcl/imS«OJ?*©ftl©*-^- 
[004 9] jgcV^T. 05 (d) 5K> *7~ 

o&^SH-fcfcfc©^©^ 2 3 
- hJ| 1 3 f2ffl*-^-3-Hl3© 

JEMfctt, A*-** ^5 c pttOT*^*©*'^ 
4S%ttilM«rlHHEft 1 000 rpm/10 s e*©*# 
W^a-bWU TMAHO. 4%»« 

Sfcfcfc, gh i&«-&©UV#£4~8 JS«©IS 
•e^iBII3ti-*ifcK:J:9 3t»«*r«v\ H2©*- /< 

^2©*- /<— a— 1 3©J^JPf*0. 5 ul m~ 1 . 
5 pm@&£&£. 

[0 0 5 0] fc*5, *H«S«T?tt, »iat«B2 0^— 
/<_=,- HI 1 2, 1 3t»ja«-5Ki|RU 30 

£;iT*©JRffS:&'ffc£*"CV' k S;&s, Ll^«8t 

n- mi 2*»*ufc«, sal©* 2©*- /<-=>- 

= - HJifcfl&fcl'fca, wg©*-^- 
gca^^ htf-A'fcJ&ftUfcfc, * 2 
Sra»{CU-C, f2fflt-^-3-Ml 3»^^ h 

[00 5 1] -t L"C, B5 (e) 5 fc, 

V^-fSi i:tci9, H#«ttl 4SrJK*i-5. -©£ 
§\ B^^tSl 4©J^J?ttl¥^&&#&* /< ^' : ' ? * |5 W 
MiS**, I TO©»W{4&«-3fc*teH:K»tt4 °~ 
100nmSS«Stfc5, ^©^. aftOMfefctt 
o-C, TFTl^l t I TOt?©»rS]li©l 6&I2SL < 



75 

taaSraAUTCF^TFTflSJSOflESSi^SSja 

[00 5 2] Z<D£ofc. TFTlSlt*7-7^fyV 

T F T*ifi©«A**SSfB^»±» *7-7^f/V* 1 OS 
7*7 y^h^^iil: <fc 5X«©l3:Sf**£ < ft 

«©*#v^BI©JISl©*— /<—=»- HSl 2 «:«»*, 

-A-a-MU^tS^tCi!), 7*7 
f ]) i7 7 1 1 tf>*ffiSr+#&£&g • * 

[00 5 3] j-wwafcttu *ldfc«o*»"e»J*^fcl« 

S*^e-Ctt> ««©Sii^(44 00~450nm© 
feftffl^T* 9 7 %®S ft 9 , &*© «t 5 2 

iiijsttft. ft*J, *^«S0iJ-eii, 

LT, ^7 77-7^ 1 ±©JR 1 ="~ 

Ml 4©IMlfi^jgH-t-57 f ^^^ y^-^ ^3 vSr^± 

^7 y^-rhy^^i i tw*®@i 4© 
;j— 7 %±y-mt^it®i$ (w=i. 5 

fcHP*f±/hS < ft5d5 s »8#^*ii,6A±JciRi±Uf 

[0054] *^iS0iJ©#^t-eii^ -r-^^7±ir 
t#K©jSi©5*— 2^^$tu-cv>5 

[oo55] ft*;, ±ie u^msfiaj-ctt, jb i B.vm 2 

2, 1 3 li±!EttfitP0$^5 tct(ift< . 1 1 © 

C V DSH?T-Ji0/& UT t Av\ 
[0 0 5 6] £fc. HSRWSi^-f y^-^ 

^^F t ©«tt#, *7-7^/v^l0^ fcfiy 7 y ^ 

1 SrSii UT'fTtJttS «fc 5 ftSSfi^ififlfC 
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-V*WhoXt>£<. TFT hittl* 9 if — ' 

I7?^-I©a-S i TFT 1 7tfcotk 7V- 
■j--m<Dp-S i TFT 1 <fcV\ 
[0 0 5 7] £fc, ^WroWftSE^SStB-CM:* ±IB£t 

#ro«$£o^Ttt^fMPEtift< , 0y*.tf, KAft 
*K Eft** JtlfilSSs »fil«tt*ifB:T^y-f^ h 

^©fcfctc-j&fttcti:* (R) v ft (G) , # (B) <o 
[0 0 5 8] [J|}60II2] &lc v *5IK©^2©^Jfi 

*Hife^JcofKS^^*w*Jt**i"WfE0 _ C*)5. ft 
}b\ 7*— *JfUb0>7*7 y9-?Y9 9**ii 

7-7j;is9KM#> : &&Z.kK£ l 07 i —9M±(DWim$: 

#8efcH LT rifflfB bfcSS 1 tf>3ll£#J £ IBI*-e*> 5 0 
[0059] El6{C^-rJ;5{C, **IM©TFT«i 20 

i tt, aw»«tt»ig4 ±^y- bm@ 5 b , v- hm 

<fc 5 l 5 £>*k -t©^#« l 5 K y 

FJf £#-bT&$£$*vCTFT 1 7#J#J*i*;h/0*5. 
^UT, r©TFTl 75ri5i5^^>'<— ^aV 

[0 0 6 0] -?rbT, v-a VJ8I9 _hlCf±R, 

^ 1 ©HlS0iJt?f4, &#tt£ft±£-£ ; 57i&tc7*7:y:*' 
1 fi;*7 — 7^/V^ i oiiciSttfca*, * 

nut, *©»MK!/9 11)9*1 ifc*Kb-o* 

[006 1] -t LT, Uyt-rYV*** 1 SrftflM" 

7.1 l {4*7— 7-f /v* i ofcS&iiS'tvcv^fcifrfc «o 
©Mtt/h§<ftf, rroSua-fc&KDa— /<-=- MS 
1 2SrlS:ttS^®^ft<ft?>. ^rbT, #7 -7^* 
1 0&£XF7?y9-?^})9xi l±»=K»tbHfc*l 

[0062] w<oi5tc x *niS0yw?ffift*^iSfi"c 

fi. TFT 1 7 ±.K\*±%t£WL& (0. 5~l/im) 
Ml8.£tlX\,^tiV>lZ x 137-7 4)^9 1 O-hfcJfcfifcS 
titzzfy v9^Y x ) V *l l Sr«flli-S*:«>©«l©* 

2js*-0*-e*>5a j , 7*-*m7±t±m « 



^a?o. i~o. 2< 1 mi**v x ot, *i©*— 

[0 0 6 3] -^bT, J f—9ffi7 ±<Dmi<0*— '*-= I 
- hMl 2^^<i-ZtKX<0, 7 : -9m7'i&B\Z%>V 
3 «**S/> $<49« 1 4 0>S£ 9 <0 SrK 

#\ f^**y*-S/» 

ft 1 ©Hifi09 J: 9 fcM P^SrTct < -T3 - £ 5. 

$7-74*9 1 0ffiffl5©7'9s'^^hy^^l 
1 tC«t5^^ 5 /J^< ftSfcfcK. S2©t- /<- = - 

7 4*9 1 0±ro^2C0^— /<— 3— Mi 1 3 &W< x 

[oo64] mmm 3 ] act, #359?©^ 3 <dmm 

»3t#ifcfcol^t:» H7*#l«U-CRW-#-5. 0 7t4, 
*s, *HM^JT*{4, x-^i^-h©7'7 y^-^hy^^Sr 

^^-^^^v^cora icffig-r s i: r 5 hus 2 ©^is^j t 

|s)Ct?foS*5^ *7- 7<fMS;fl©*- ^—3- h 
§p-e^^5t$^ •€:©±^2<73^-— /<— a— 

[0 0 6 5] El 7 IC^-T X 1 \C *HlSF!l©T F T»« 

1(4, aWJ6IW4aeK4±fc^-h«i5b, y-b«6 
mmeam^in. ^©±^y-h««B5bt*Si-5 
«t 5 i^^flEjR 1 5 asfStt 6>*v, ^-c^flce 1 5 \z. y 

-7li8b, ad^-$ 7 9^99 

hJi*r^b-CSSKS*t-CTFT 1 7^^$4^-CV^5 0 
ttt, rOTFT17*fiU5I^S'v , '<— ^aV 

j/^t h y 1 nmvbtis zb\z*:<o±\ztemi 

o*-/<-3- h@i 2^^$nrv>s„ *fc=^ 

^ h *-/H 9 -HI" b-Cpj^m® 1 4 <£>Tt-f4, ^ 2 (O 
/<— 3— KJf 1 3. iJ7 — 7 4*9 1 0* S ^J5K$H 
TV>5« "t bTv *l51t«KI£o-C, *7-7^f^l 
0tt3tl^fiS-$HTV"5^1O^— /<- = -hJil 2© 
rtflSKl^SnTV^S. ^<D-«J£^JT*^l&^2<0^- 

[00 6 6] *»*»*«riU8V^T KW >m@8 a (m# 

m@S:jSia5) ±©*-/<-a- HJl©flW-S''H-tt*l 
/<— = - hil2 t^20*-^-3- M13 
OfDift?), KWV®S8 a iHiSSl 4i"SV^t 

1 y^^ h*-;H 9^©t-/ < i-3-H«I2©* 
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[00 6 7] *Hm^J©C F o n T F Tltli, SATfc: 

*i-#JfelcJ:o-CJ»j*S^*. TFTSeifiyoJBWJft 
«Wfe«*4±K:, y-MBB5b, y-h»RK6, ¥ 

9, 7? y?-? hi) ? 7-1 1 h i^v 5 ^ h&fcifSr 

4. ^©i#, JSlOrt— /<-=»- h«l 2fc«\ &© 

JR 1 h«l 2 ttKV 

>>m® 8 a _k3&V Mi K W J^tffi 8 a Jb&tf-7*- h © 

[00 6 81 )tJii7t14©7* V ^ 

tt^u fi3t> m&*Mvxn^xm<oxmxr* 

^Lfcfl©i-^- = -Hl 2 ©MP 2 

7 a /V* 1 0 SrSfeiMf. Z.<Dk%. a^n*-^ 

[0 0 6 9] r©^. JS 1 ©*-><— =» — Ml 2 
*KT* !/ /u*«MB*ifi?lfta*ix*36l«3ta!© 

bxy-mt&t l-c©js2©*— =— hmi 3&* 
t . v 3 _ h &> ^ ir^- ftRvaw b tv s 

3 ^n*-;H9«t5fc»i:, i^P2 9S^ 
9 ZMfc-tZo 

[0 0 7 0] ^2©^— /<- = - hS 1 3it = 

h*-/w 9 5rjiu-cy-^m@8 b twetzh 

[0 0 7 1 ] Ei±©i5^bt:, KK>ii8a (ft 
» x-^i^7f|©I£^±i*7-7^/V^ 1 0 
j-^^—^-a- }>g^J¥$r^/<C Pj-tirfcC F o n T F 

[00 7 2] [HJS0H4] :«SSIl©»4©*ffi 
W:«57^f-f^ h V 

SHt^ftKo^T, H8«r#RHb-Cl!lWi-5. ED8tt, 

*5, *HiSfi«J(i, JR 2 ©Idfeffll ifi^y^^bf^^ 
till©*- /■<-=>- h^©±TK#©^-ii s S^5c ft 



50 

n-omm. m^^MLxttms^nmrntmrnxib 
[0073] tfts«i w<Dmwim ! &&& 4 -tfc % 

y-h®g5b > y-h»taaB6, **#*16, Kv 
io TSi^«@l 4©Tfctt» f2©t- 

3, 1 0#»J*3iVT:i^«. *U"C, * 

2©rt«^&£*i/c^5o r©»t«-ef4, J&lRtf 
[oo7 4] ^itssw-^-ct, %z3<Dmw.wtm& 

\Z . K l"f y«t6 8at ff *tttt 1 4 iSEV 

- h**!tf"TMftfcS*L* - i fc* 9 * ««**©'< y * 9 
W h©3tSr«Ki-*rt*<*^*»ia*Sr«o-t«s 

[0075] **«i©CF o n T F TlSli, £*TK. 

igtttS=E4±^, ^-hm@5b, ^-HMW»6, # 

15, HW ^tt® 8a, y<y a 
9, Hi©*— /<-=»- Mil 2*7Sr7* h 

[0 0 7 6] ^r©^> y77^-7h^^l I5r7*h 

u-^^. Mfc-ej&fci-s. *i©*- h 

Jfl 2S^?!/^-?h^^l l'*s HJBSPl-^ffi^ 

iR^1-5fc*©Pa 2 9*5^$^^-CV^•5o 
[0 0 7 7] ^fc, ft®%\<k<DTy- y /v^^Jii b 
40 t?fcS*7-7-f/v^ l oSr^l©^- ^-3- bM 1 
2 ilSI«K:a]Bajfe*fflv x -Ctt*U *3fc» «E^Sr 
fiot, JSl©*- = - b^l 2W79yfi-* b 
1©PP2 9t-a*iitfo r.©t#. 

^/v^l0(i, =y?^h*-/H9ai^liM^ 

1\ KP2 9*S^$JXTV>S. 
[0 0 7 8] Il©t-^-3-Ml 2tiSl 

h-e^fS^Kt LT©f2 0t-^-3- bJS 1 3Sr^ 

ti 9 * t°^3 - htfefca ^ttPPMtfe* ifis-ftaw?^ 
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[0 0 7 9] ^©&, MP29 till tti"f 5^ S> i>"<— is 

-V3VK9t3^^ K*— /H 9 Sr^-f-So ^© 
±^TFTfflSSM®^®Bi3 0 l &B&l'XEte±bm 
nn±X*- /<— =— h©USJ£*Jlfc$>*fcc F o n T 

[0 0 8 0] '<—=»- hJHl 3±fca io 

5B*m® 1 4 £J&&1-5o 

[0 0 8 1] J£JLh©«fc?KL-C\ KWMBI8« (ft 
*«® , x-<?iS7^(OKi^±t*7-7^/v^ 1 0 
±-e^— ^-a-hJl<7>JKJ¥ : £r£fce>*fcCFonTF 

[0 0 8 2] [fli£{*J5] ^wn<D%5<D%m 

[0 0 8 3] JSA**^et?tt, TFTliSl 

i»lRl**2t©IBHI*r««r*-Sfc*K:, ffl#f±5MK© 
7.s<— tJ-^-^=Sr»* L-C, 3~4. 5 M mSS©^t 

#©Sffi©[H[!M::,fc<9, ^^y^O*-tt****>*i''C 

f- 2 0 Sr^i-5^S* s fc5o 
[0 0 8 4] ^©4|-g\ ^^©ii^ttT* y/v»M 

3~ ^ICfc^Stt*^— ?"2 0*^i-5* s , ^*"f-3 

mm<omm&B< » <&k& h i g hig-g-^-es 

[0 0 8 5] Ld>Lfc#?>. *HJ6^JCD?gS^*ISSt? 

te, fWBUfc»iJUm2©H«0iJfc*U!:J: 5fc, T 

FTnMa-tmmo&Ko*- /<-=- hji 1 2##rit 

S;ftT^5*:«>^ fe&Jrit^TT F TgB#fiii&< &o 
t*5«J, 1 ©3"— /<— a— hJ§ 1 2 iCio-CTF 

*tt^'<-*2 0©S$Sr<S<-t-aii:* J -e#5. 51 
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[0 0 8 6] ^flsttfctt, Jg 1 a- hi! 1 2 

[aotTFTlfcl~2Mm©^i«$hT^5 

fcfe, ttJR^^— 9" 2 0fl2$;©fc©©aflM©IM* 1 ~ 
2 /tmg&fciqifcS- ftot, ghii^ 

;<^r- = ym: tt^^— ^2 0iSW^ 

#s«Ms©if*36©»ft\ m 1 ©*-/<-=.- nn© 

[0 0 8 7] [H160t|6] ^tC, *^PJ©^6<O^JS 

»jft*jfeKiov^T. mi im@i 2&#irl-cimh- 
5, an Rum i 2 r±» #5t*0!i©****St«©«i 

3ft**f*rffiia-C*><&. *#, #5Ql5«tt» TFT±0 
JBl a- hJBSrJSfcJKXJBJfcL't* 

— i»-J»j«Xfi*r*< U I@©ffil»&'ffc£:l2]5 *>©-?*> 

[0 0 8 8] >MI*«©***3 % SH*tt» ttilEbfc^ 2 
©SQS«fclBI«K» aW»Wt»*4±»5:TFTl 7^ 

^)BS9S:^-bT*7— 7>f^ 1 0i7'7^^^M'i!' 
* 1 1 SrJ&fct-*. ^tT, TFT 1 7«oy?y^-? 
by ?*1 l£rS5J:5K:Jfll©2j— 2 
gEl©*- ^-=-Ml 2 t 

[0 0 8 9] ^Lt, *©±fcj|l2©:*— a— bJi 
-/<-a-Ml 2, 1 SfcSL-a-fcHtfcS;^ 

|g2(0^-— ^-3— hgl 3Sr*KS]SS2{c^g^$ 
*5 i i: IC i ?) , tt^^^-* 2 0 £8iJi£7£jjfe bJfe < X 

[0090] *7t, mi a — H12 

-v»j«*rJ:9ai*lctT5fc»fctt, Hi 
- hgl 2©^J?^fe^t)ff<)tt 3 ^^«t5^-r5)£>S 

dsfc5 0 *-'e> 0 1 2 tc^-f «t 5 y^-y^-^hy 

^^11 ©Tl(-*7-7^;^ 1 0Sr2~3J14iaT 
OffSrivsc-ifcJ:'?. Il©t-^-3-Ml2 
©KJ¥Sr/h$<-f ; 5r t t>7Ttre*>5. r©^& 
tllfl©t-^-3- h^l 2*«*7— 1 0 

[0 0 9 1 ] [^JS^ll 7 ] 0:tC, *^BJ©H 7 ©^JS 

0ij }c« 5 T * r ^ h y ^ ^SfflcAS^SIKR 0«-t © 
S!lit#ftU:ovvC, ®i 3 75SH11 5«r#IBUTflftPi- 
» 5. Hl3tt, *H«S«©«ft**SSIB©«i&*r*i-»f 
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[0 0 9 2] *i\ M1BLfciBl©*lMii:E!*fc- 
fl»W4fflS4J:KTFTl 7*©*^ y*-^*** 

7^M10l:y7y^H'^l 1 ?:«t5 (El 
14 (a), (b) #180 . MB 2 

hJi-eJPBI©«^i:*K®»^«:»*i"4fc»» 09*. 

«i«i5c P isg©T? y ^o^^UKtett** 

Sriltems 0 0 r pm/1 0 sfl*-efctfU ®SJ¥£ 1 

20 

[oo93Uit, *safc«-ei±> xat««wfc©fc» 

C 4 Hi4 (c) fcSH-i^^feSrfflvx-cBJttrtr 

3 _ M25b *®im$t\z-te*mmm2 3 * 

[00 94] Aflsttttt, 23tLt50%I 
»3*SwfC. UV*fcl JHMtb*:*, TMAH 
0. 4 U 2 2 0^/1^^5^ 

-/yy^-r h y i±-ea— ><-=»- h*2 5 a# 

2 5bdS0. 5 W miSt^ (015 (d) #ff.) . 
^©m, El 15 (e) K*TJ:5K:, I TOfd»b4* 

[00 9 5] r©«fc5^ ^W-h-y^^2 1tJS 

«*, a«-e, TFTl 7»^-CJ¥<. 
-7 4*9 1 0±t?»<^- /<-a- bJi 

^#2 1tJlv^B3tltPil'fc* t ' SIft&2lsH::L 
*ft*fft©tt#ft x. 5 ^ 1 1- <t 9 , BSff©** 
=i — h^S: 1 /<— HtfJig©®* 



24 

[00 9 6] mmm s 3 » ©nm 

SUfcfrSfc-^x* 01 6£#fi8L-Ctfte;3-i-3o 01 6 

tB&U f 1©^-- 3 — 1 2©*^^5-t 

[0 0 9 7] -r**>t). IWBUfc*103Wfc«^ra« 
fc, aw«KfcWR4'±KTFTl 7ttft*U *©-t 

^77^-?h!)^^l 1 *b"C, *l® 

^-/<!-3-Hl2*i*U «* • XT 
FT 1 7«6tT f -^i»7«B©^VS/^^ h U 1 1 -t 

1(0t _^_ 3 _fii 2Sr^i-5!* s > 

/Vt? 1 0(D^ffiS5«5Bl 3 — ^JH 2&E&* 

U fkgffi (TFTl 7gB, X-^i^7^, *?-7<f 
1 0©*y^») fcf&l©*— ^-^-Mil 2** 

3^5) J: 5 

[0 0 9 8] d©*}***^^ ^y^M* 

gttt« 1 o*-^- 3 - M 1 2 Sr!St: t^tt 5 
fcfc, *2©*- /<-=-Mi 3*5»<Tt>iii^ail 

tt< #?_ 7 .f/Wl 0*51 TOSr^UT^SS3^S 

sZ&av i o<D^*e#ji s ffifti-SA^ 

3 fCfc < &3 <fc 5 fcX**s&Kfc**. 
[0 0 9 9] ft*J» Ji««W*-<?tt» CFmFT 

3WK«fcl»e**t*t>o-eri:ft<» *?-7^#10 
[0 10 0] 

USB©**! £JLhtft93LfcJ:5fc, *3SW©7*tm 

a -bJBtrKrt, *9-7-fA'^±K:»4»* 
7*7 y 7 ^ h D ^ ^©SStr+^^ti • SI 

[0 10 1] ^-^iSX^tffK^ 1 ^^-^-" 

[0102] HK, T F T«MC»)W-4W«>* 1 w 

±K»j*-t"*tt*^' >8 — y-©is^%(s< ufctK 
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[Bffi©ffi¥fctM>S] 

[0 1 1 *3BMO****361fi©«***^0K0-C* 

10 3 ] #3sw©* i 

j&£^1-¥ffi0-?*>5o 

[04 ] #3§BJ©Jil 1 ©3^09fc«5*a**8B©* 
3t5:^-t*»rffi0-e*>3. 

[0 5 ] #389!©8 1 o»l[0IKfll*«f**'rfSB«>T 
F TSS 1 ©@5t*fe§r^-rxm»fffi0X-fe5. 

[0 6] *38B©JR2©IW«K:«51K**^WI«>* 
jt$r*-r»fffi0'C*te5o 

[0 7] #«W©»3©HJ6«fcff*ifcft*^36*©« 
5i£^-r»r®0"e*>5° 

[0 8] *»M©*4©H«W»!:«5«ft*^SS«©* 
jt£^1-$rB0-efc3o 

[0 9] «H©JII6 0|dfc«lfc«*IK**'!i«WiO* 
jt5r*-t-*fffi0^fc5o 

[010] #3i?J!©Sg 5 ©mtWI^SlSfi^SB© 
1f^Sr^-r¥ffi0'^fc ; 5o 

[011] a^wro&ewlittW^SWftfc'riKIt© 

[012] #3£?Jl©Jg 6 ©|B««K:«5«**^St*© 

[013] *»W©» 7 ©s«fc«K:«5J«**^K*© 
«5t5r^i-»rffi0-Cfe ; 5o 
[014] *HBJ©^7©H1S^J^#5?K**^*® 

tft««i ©les^assr^xewffiH^fc** 

[015] #»W©* 7 ©|£K«Hfc«S«**i«SHB© 
T F TS« 1 ©»5t*Sc**i-XSWB5H-e*)5. 
[016] ^W©»8©Htt«K:ff3tt***i!«© 
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[017] tt*©iSft**SB©*36fc*i-tlrffiB-C*> 
5. 

1 TFTSS 

2 *f[S]S*£ 

3 t^ss 

5 y-hiS 

10 5 a hiS^f- 
5b 

6 vt&&m 

7 X-^i^ 

7 a <t—$W{- 

8 a FWViS 

8 b y — ^WM 

9 ^y^-Vai'I 

10 — 

11 "f9v9-9 hi) 

zo 12 ^ 1 ©:*— — hM 
13 £2©:*— =»— hM 
1 4 IB*«& 

i 5 *m&m 

1 6 Tttfa'SIl 
17 TFT 

1 8 -HUSS 

19 V hft— A* 

2 0 S**'*-* 

2 1 i/U— b — V-^^i? 

30 22 asjtffii 

2 3 ¥3ifiK 

2 4 spffi'ftJK 

2 5 *—;<—^—hM 
2 5a )?^©^--/^— 3— 
2 5b »^©^"— M 
2 9 MP 
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